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This dissertation investigates disparities in access and utilization of health care, substance abuse 
and dependence, and mental health by sexual orientation during the transition from adolescence 
to young adulthood. In addition to using nationally representative longitudinal data, I employ a 
series of innovative statistical techniques including generalized linear models, propensity score 
matching, and multi-level models to examine the relationship between multiple indicators of 
sexual orientation, health behaviors, and health outcomes. In sum, this research highlights the 
importance of victimization, the social environment, and the process of identity change as key 
factors in the creation of health disparities by sexual orientation. Additionally, this work 
highlights the need for more health prevention efforts to target both-sex oriented persons and 
female sexual minority populations. The findings presented in this dissertation underscore the 
significance of sexual orientation as an understudied sociodemographic characteristic with 
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CHAPTER ONE: INTRODUCTION 
 
Sexual minorities have recently been identified as a key population of interest regarding health 
disparities, and an emerging field of research is beginning to document these inequalities 
(Boehmer 2002; GLMA 2001; Mail and Safford 2003; Mayer et al. 2008). Historically, much of 
this research has been limited to examining the link between sexual orientation and sexually 
transmitted diseases, most commonly HIV/AIDS among men (Crepaz and Marks 2002; Stall and 
Purcell 2000). However, lesbian, gay, bisexual, transgendered, and queer (LGBTQ) populations 
have shown elevated risks for many of the “key national indicators of well-being” identified by 
National Institute of Mental Health (NIMH 2008), including limited access to and utilization of 
health care; abuse of tobacco, alcohol, and drugs; higher rates of victimization; higher rates of 
sexually transmitted diseases; and experience with a range of negative mental and physical 
health outcomes (GLMA 2001; NCHS 2000). Indeed, in the last 30 years there has been a sharp 
increase in the number of studies that have investigated health disparities by sexual orientation, 
however, previous research on sexual minority status and health is limited because it: (1) is 
largely based on clinical and community samples; (2) relies on cross-sectional data sets; (3) is 
often limited to one dichotomous indicator of sexual orientation; 4) has examined only a small 
number of health related outcomes; and 5) has lacked a strong theoretical grounding (Mayer et 
al. 2008; Meyer 2001; Savin-Williams 2001).   
 This dissertation examines the relationship between multiple indicators of sexual 
orientation, access and utilization of health care, substance abuse and dependence, and mental 
health during the transition from adolescence to young adulthood. More specifically, I 
investigate the following four research questions:  
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1) Are there disparities in health care use and access by sexual orientation across the life 
course? 
2) Are sexual minorities more likely to abuse and be dependent on substances in young 
adulthood, and are these differences related to exposure to victimization? 
3) What role does the social environment play in mental health disparities by sexual 
orientation? 
4) Are changes in sexual orientation identity over time related to mental health 
disparities? 
In this chapter, I first briefly present findings from the existing literature on health disparities 
related to sexual orientation. I next discuss the two primary pathways through which health 
disparities have been proposed to manifest: minority stress and sexual orientation development. I 
conclude the chapter by discussing the implications of different operationalizing strategies for 
examining the link between sexual minority status and health.  
 
Terminology 
Sexual minority status has emerged as a term used to broadly describe persons whose attractions 
and sexual behaviors are not 100% directed at persons of the opposite sex, or who do not identify 
as 100% heterosexual. Thus, the term includes persons who may not identify as gay, bisexual or 
lesbian, but engage in same-sex sexual relationships or report attraction to persons of the same 
sex. Sexual minorities and sexual minority status will be used in this dissertation when 
referencing literature and findings that are applicable to persons who report non-heteronormative 
identities, behaviors, and/or attractions. For example, a sexual minority identity includes mostly 
heterosexual, bisexual, and gay-identified persons. The term sexual orientation will be used in 
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this dissertation as a term that encompasses an individual’s reported attractions, behaviors, and 
identity. When applicable, reference to the specific facet of sexual orientation (attraction, 
behavior, or identity) will be used. 
 
Sexual Minority Health  
Persons in same-sex relationships are documented to be less likely to have medical insurance, 
and women, in particular, delay care due to costs as well as not having a regular source of care 
(Ash and Badgett 2006; Heck, Sell and Gorrin 2006). Access to quality care is not limited to 
ensuring that individuals receive regular care; it is also important that the care they receive is 
delivered in a culturally sensitive manner. For sexual minority populations, difficulties obtaining 
a regular source of care and securing patient-physician trust and being discriminated against in 
the medical setting have all been documented as factors that decrease the likelihood that sexual 
minorities will seek out care (Allen et al. 1998; Committee on Lesbian Health Research Priorities 
1998; Wamala 2007). In a recent study using data from the Behavioral Risk Factor Surveillance 
System from 2000 to 2007 researchers compared insurance coverage between same- and 
opposite-sex couples and found that women in same-sex relationships were less likely to have 
insurance, have had a checkup in the past year, or have received a mammogram or pap test, and 
women in same-sex relationships were more likely to report unmet medical needs (Buchmueller 
and Carpenter 2010).  Men were less likely to have insurance but were more likely to have had a 
check up in the past 12 months (Buchmueller and Carpenter 2010).  
Compounding the effects of increased difficulty accessing health care, higher rates of 
participation in risky behaviors have been documented among sexual minority populations, such 
as smoking, binge drinking, and hard drug use (Harawa et al. 2008; Ryan et al. 2001; Wilsnack 
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et al. 2008), all of which have important implications for health. Moreover, a substantial body of 
work has demonstrated higher levels of victimization and stigma among sexual minority 
populations, which are linked to poorer mental health outcomes (Coker, Austin, and Schuster 
2010; Epstein et al., 1998; D’Augelli, 2004; Garofalo et al., 1998; Hatzenbuehler, Corbin, and 
Frommer 2008; Hughes, Szalacha, and McNair 2010; Khantzian 1985; Marshal et al. 2008; 
Rhodes and Leonard 1990; Russell and Mehrabian 1975; Remafadi 1998; Russell 2003; Ryan et 
al. 2001; Saewyc 2011; Sinha, 2001; Wills and Shiffman, 1985; Wilsnack et al. 2008).  
 
Theoretical Approaches 
Health Disparities and Minority Stress   
Social epidemiologists often approach the study of health using a health disparities framework, 
which seeks to understand how social factors influence the distribution of health behaviors and 
outcomes across populations (Link and Phelan 1995). This framework has often been applied to 
disparities by race/ethnicity, sex, citizenship status, and socioeconomic status, but less frequently 
to the study of health disparities by sexual orientation. The application of the health disparities 
framework to the study of sexual orientation disparities may have important implications for 
understanding the health of this population. Within the health disparities framework, minority 
statuses are linked to differences in health behaviors, access and utilization of health care 
services, and subsequent health outcomes because of the variety of ways minority statuses are 
linked to interpersonal and institutionalized discrimination and access to social resources.  
 The health disparities framework underscores the importance of the intergenerational 
transmission of social disadvantage. The direct application of the health disparities framework to 
sexual minorities is problematic, however, as the social disadvantages related to sexual 
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orientation are not usually transmitted intergenerationally. This is a key difference between 
sexual minority status and other minority statuses, primarily economic and race/ethnic minority 
statuses. Indeed, while many minority status groups are born into family and community settings 
with persons of similar minority statuses, sexual minorities are often born into a heterosexual 
family setting. While this may serve as a buffer against intergenerational disadvantage, it also 
means that sexual minorities face the additional stress of developing a bisexual or gay identity 
independent of their family and peers, finding community resources not linked to those of their 
family and peers, and undergoing additional socialization processes that often occur later in life. 
Moreover, despite the lack of intergenerational disadvantage, several studies have documented 
that sexual minorities suffer from acute economic disadvantages including lower salary wages 
and employer-based discrimination (Bernard and Lieber 2009; Gates 2003; Steinberger 2009). In 
addition, sexual minorities are often excluded from important social institutions, such as 
marriage and religion, which are associated with health outcomes (Ellison and Levin 1998; 
Koball et al. 2010; Simon 2002) 
 While risk behavior antecedents among sexual minorities are broadly similar to those of 
non-sexual minorities (Eccles et al. 2004), sexual minorities face additional stressors that may 
increase the likelihood of depression, suicidality, and alcohol and drug abuse. Meyer (2003: 675) 
defines minority stress as the “excess stress to which individuals from stigmatized social 
categories are exposed as a result of their social, often a minority, position.” The minority stress 
perspective posits that occupying a minority status, such as identifying as non-heterosexual, is 
associated with increased levels of both interpersonal and structural discrimination, 
stigmatization, and isolation (Meyer 2003). Moreover, deviation from heteronormative behaviors 
and identities can influence an individual’s psychosocial well-being, as they may experience 
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increased levels of stress associated with their deviant status. Therefore, minority stress cannot 
be reduced to a specific incident or series of incidents of discrimination; rather, it is a pervasive 
and chronic condition associated with one’s minority status.   
Several studies have documented elevated rates of social isolation, victimization, and 
discrimination among sexual minority populations compared to their non-sexual minority peers 
(Herek, Capitanio, and Windaman, 2002; Herek, 1993, 2009; Huebner, Rebchook, and Kegeles 
2004; Pilkington and D’Augelli, 1995; Rostosky, et al., 2003; Russell, Seif, and Truong, 2001; 
Savin-Williams 1994). In one study of self-reported hate crimes among gay and lesbians, 94% of 
the sample reported having experienced some sort of victimization (Herek, Cogan and Gillis 
2002). These incidences occurred in both public settings such as parks or on the street, and also 
in schools and places of work, making avoiding victimization nearly impossible for sexual 
minorities (Herek, Cogan, and Gillis 2002). Furthermore, studies have shown that sexual 
minority youths are often the victims of both physical and sexual abuse from peers, and parents, 
and guardians, often resulting in expulsion from their homes, schools, and other settings that 
could have been formative for developing positive coping behaviors (American Academy of 
Pediatrics 1993; D’Augelli, Hershberger, and Pilikington, 1998; Doll et al. 1992; Galliher, 
Rostosky, and Hughes 2004 Kosciw et al. 2010). 
In addition to minority stress, Hatzenbuehler (2009) has suggested that it is important to 
also consider the psychological mediators that lay between excess exposure to stress and 
psychopathology, such as emotional dysregulation (Hatzenbuehler, McLaughlin and Nolen-
Hoeksema 2008), rumination (Watkins et al. 2007), and pessimism/hopelessness (Russell and 
Joyner 2001; Saren and Heimberg 1999). These factors have been established as important 
mediators between stress and psychopathology among the general population, but have also been 
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demonstrated as elevated among sexual minority populations compared to heterosexual 
populations. That is, in addition to the exposure to stress, the processes that lay between stress 
and the manifestation of psychological disorders place sexual minority persons at excess risk for 
poorer mental health. For example, while self- stigmatization may occur across multiple minority 
groups, sexual minorities may somewhat uniquely deal with higher rates of identity concealment 
and fears of rejection if they reveal their same-sex orientation to family member and peers, 
which in turn may increase rumination and exacerbate the effects of minority stress 
(McClaughlin and Hatzenbuehler 2009).  
 Contextual markers of hostile social environments have recently been linked to mental 
health disparities by sexual orientation (Hatzenbuehler 2010; Hatzenbuehler, McLaughlin, 
Keyes, and Hasin 2010; Riggle, Rostosky and Horne 2009). Structural forms of discrimination, 
such as same-sex marriage bans and discriminatory hiring policies, serve both to stigmatize 
sexual minorities and disenfranchise them from important social institutions. Indeed, not only do 
anti-same-sex social policies send negative social messages to sexual minorities about the 
legitimacy of their identity, but they also exclude them from key social and economic resources 
related to health outcomes (Hatzenbuehler 2010; Link and Phelan 1995). It is therefore important 
to consider not only the role of interpersonal experiences with victimization, but also how the 
social environment contributes to disparities by sexual orientation. 
 In recent years, several researchers have suggested that major changes in the political and 
cultural environment have led to substantial improvements in the lives of sexual minorities 
(Anderson 2002, 2005; Eccles et al. 2004; McCormac 2012; Ripley et al. 2011; Russell 2005; 
Russell et al. 2009; Savin-Williams 1995). To be sure, same-sex sexuality in the 1950s and 60s 
was both institutionally pathologized and criminalized in the United States. The removal of 
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homosexuality from the Diagnostic and Statistical Manual (DSM) in the 1970s was a major 
victory for gay-rights activists, but the victory was short-lived as it was immediately followed by 
the onset of the HIV/AIDS epidemic, originally named Gay Related Immune Deficiency 
(GRID). The elevated rates of HIV/AIDS among gay men re-pathologized same-sex sexual 
orientation and attached a new stigma to sexual minorities: as vectors of disease. Thus, 
developing a same-sex sexual orientation during the 1980s, particularly for gay men, has been 
characterized as both “problematic and conflict ridden” (Hammock and Cohler 2011). Since the 
1980s, and in part due to the HIV/AIDS stigma, gay rights activism and organizations have 
grown in both size and strength. (GLSEN 2009; Hammock and Cohler 2011). While the sexual 
minority civil rights battle is not over, the repeal of “Don't Ask Don’t Tell” and legalization of 
same-sex marriage in several states indicate major advances in social justice for sexual minority 
populations. 
 In his book, The New Gay Adolescent, Ritchie Savin-Williams argues that coming of age 
for sexual minority youth in the late 1990s and 2000s is fundamentally different than it was for 
older cohorts of sexual minorities, and as such, researchers should re-orient their research focus 
to reflect the paradigm shift in sexual minority youth’s lives. Indeed, the continued focus on risk 
factors and negative outcomes may engender in sexual minorities the very stigmas health 
researchers seek to refute. Other researchers have also argued that changes in the social 
environment have led to a decrease in stigma associated with same-sex sexual orientation over 
time (Hammock, Thompson, and Pilecki 2009; Hammock and Cohler 2011; Ripley et al. 2011; 
Anderson 2002, 2005). Thus, rather than focusing on risk, it has been suggested that research 
should also emphasize resilience and healthy development in the face of stigma. Indeed, by 
identifying the pathways and contexts through which substance abuse and mental health are 
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mediated, public health researchers can both change the discourse that is used to discuss sexual 
minority health, but also develop intervention strategies that can be used to increase the 
likelihood that sexual minority youth will grow into happy, healthy adults (Jessor 1993; Jessor et 
al. 1995; Masten 2001).   
 
Sexual Orientation Identity Development 
Operationalizing Sexual Orientation 
Operationalizing sexual orientation is complicated by the fact that sexual orientation includes at 
least three dimensions: same-sex attraction, same-sex sexual behavior, and sexual orientation 
identity (Laumann et al. 1994; Sell and Petrulio 1996), all of which may tap into different 
cognitive dimensions of sexual minority status (Rosario et al. 2006). Moreover, sexual 
orientation is a dynamic process that varies over time and place. The difficulties associated with 
categorizing a dynamic and fluid process are reflected in the research, which has employed a 
variety of measurement strategies to document sexual minority health disparities. For example, 
in an analysis of peer-reviewed publications on sexual minority women, researchers found that 
sexual minority status was measured in more than 100 ways (Bauer and Jairam 2008). I employ 
several measurement strategies for understanding sexual minority health disparities that are both 
theoretically and methodologically driven.  
As stated before, there are at least three ways in which sexual minority status may be 
operationalized: the sex of the individuals that one is attracted to, an individual’s chosen sexual 
orientation identity, and the sex of an individual’s sexual partners. Attraction is the most general 
measure of sexual minority status, and its importance varies throughout the life course. For 
example, in adolescence, many sexual minorities are reluctant to identify with a sexual minority 
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label. That is, fear of stigma and discrimination, and the very real threat of victimization, reduce 
the likelihood that identity will adequately capture the total sexual minority population. Thus, 
attraction may be the only way to identify sexual minority populations among younger cohorts.  
Later in the life course, however, identities may become more relevant markers of excess 
exposure of minority stress as they may publicly ‘flag’ individuals as targets for victimization.  
That is, in the absence of a sexual minority identity, or same-sex sexual relationships, attraction 
may not be associated with increased exposure to stress or stigma, particularly among women 
where high rates of same-sex attraction have been repeatedly documented (Laumann et al. 1994; 
Rust 2003; Savin-Williams and Diamond 2000). Moreover, theoretically it is important to focus 
on the relationship between identities and health, as identities both confer risks and provide 
resources among the sexual minority population. As stated before, several studies have shown 
that sexual minority persons are subject to significantly higher rates of discrimination and 
victimization than non-sexual minority individuals. The level of exposure to discrimination, 
however, may be dependent on adopting a sexual minority identity. Conversely, the adoption of 
a sexual minority identity may allow individuals to seek out resources and create a social 
network of other sexual minority persons, both of which serve as a way to manage stigma. 
Indeed, while some have argued that sexual orientation identities are becoming increasingly 
irrelevant among younger sexual minority cohorts (Savin-Williams 1995), several other studies 
have shown that sexual minority identities such as gay, lesbian, or bisexual are still important 
dimensions of an individual’s sexuality (Malebranch et al. 2004; Munoz-Laroy 2004; Russell, 
Clark and Clary 2009). 
One way to operationalize identity is to divide respondents into heterosexual and non-
heterosexual categories. Methodologically, simply categorizing respondents as non-heterosexual 
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comes with extreme problems as several studies have shown that there is substantial variation in 
health-related behaviors and mental health outcomes within sexual minority populations by 
identity (Austin et al. 2008; Bauer and Jairum 2009; Everett 2009; Hughes et al. 2010; Ziyadeh 
et al. 2007). An emerging body of work that focuses on the links between identity and mental 
health has found that bisexual or mostly heterosexual identified respondents have different 
patterns of health risks associated with their identity compared to both 100% gay and 100% 
heterosexual identified persons (Austin et al. 2008; Bauer and Jairum 2009; Everett 2009; 
Hughes et al. 2010; Ziyadeh et al. 2007).  This elevated risk may in part be explained the dearth 
of mostly heterosexual or bisexual advocacy groups or well-established social networks that 
reaffirm a mixed-sex oriented identity (Balsam and Mohr 2007; Hutchins 1996; Elia 2010). 
Indeed, bisexuality is often characterized as not being a “real” identity, but rather a transitional 
phase for people are actually gay and confused about their sexual orientation (Angel 2008; 
Burelson 2005; Eliason 1997; Bradford 2011). And while in recent decades gay-rights 
organizations have flourished, bisexual persons report feelings of exclusion and discrimination 
from both gay/lesbian organizations and from heteronormative institutions (Rothblum 2010). For 
example, bisexuality is missing from two important organizations advocating for sexual minority 
social justice, Gay-Straight Alliances (GSAs) in schools and Parents, Families, and Friends of 
Lesbians and Gays (PFLAG). The unique discriminatory challenges faced by bisexual persons 
have been labeled “biphobia” or “binegativity” (Eliason 2001). In a recent review of studies on 
women’s bisexuality, Carr found that of 73 papers that included bisexuality as a topic or 
keyword that only 20 included bisexuality as a distinct category in their analysis, but that when it 
was included, that bisexual women had in all but one study a unique risk profile (Carr 2011). 
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More work is needed in the area of bisexual health to understand both the risk profile and the 
pathways through which excess risk is established. 
 
Sexual Identity Development Trajectories 
In the 1980s, a variety of theoretical models emerged for explaining “homosexual” identity 
development (Cass 1979; Coleman 1982; Troiden 1989). These traditional models similarly 
characterized sexual identity development as occurring in stages. Sexual identity development 
begins with a stage of initial awareness and/or confusion regarding one’s same-sex orientation.  
In this stage, usually in late childhood or early adolescence, individuals begin to question their 
sexual identity and may experience an increase in depressive symptoms or stress upon the 
realization they may not “fit” with heteronormative expectations. This initial stage is followed by 
a second stage in which individuals may begin to internally accept or experiment with their 
same-sex attractions and/or orientation. In this stage, individuals may experience high levels of 
psychological distress as they increasingly become aware of their same-sex orientation and begin 
to act on these feelings, while maintaining a heterosexual label. Building upon theories of 
cognitive dissonance, which posit that individuals strive to achieve consistency in their 
perceptions of themselves with how they believe other individuals perceive them, this stage, can 
be particularly psychologically traumatic. The final phase of development is for individuals to 
develop a consistent public and personal persona regarding their sexual orientation and 
alignment between their sexual behaviors, identity, and attractions.  In some cases, this 
necessarily means involvement in the LGBTQ  (Lesbian, Gay, Bisexual, Transgender Queer), 
civil rights movement, adopting a public gay identity, and telling parents, peers, and other family 
members of one’s gay or lesbian identity.   
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The traditional sexual identity models put forth by Cass (1979), Troiden (1983), and 
Colemen (1982) have been heavily criticized in recent years, however, for their linearity and lack 
of recognition of within group variation in the timing and patterns of sexual identity formation 
(Savin-Williams 2005; Diamond 2000a, 2000b, 2008; Ott et al. 2011; Rosario et al. 2006; 2011). 
In the Add Health data, it has been shown that depending on the measure of sexual orientation, 
sexual minority prevalence can fluctuate from 1 to 15% of the population, and that across time, 
individuals’ responses are subject to variation in their reports of sexual orientation (Savin-
Williams and Ream 2007). Moreover, sexual orientation development is not necessarily linear, 
as some individuals may transition in and out of sexual minority statuses and labels over the life 
course, including changes towards less same-sex oriented identities (Diamond 2008; Savin-
Williams 2007).   
In response to the sexual identity models originating largely in the 1980s, more recent 
sexual identity scholars have suggested more fluidity and less attachment to public labels 
regarding sexual orientation.  Indeed, some individuals who experience same-sex attraction or 
sexual relations may not ever adopt a “gay” or “lesbian” label, and may not feel it necessary to 
inform their family members of their sexual orientation. These new models of sexual orientation 
development call into question the psychological sequelae of not adopting a fully public gay or 
lesbian identity. Recent increases in visibility of alternative sexual identities have facilitated the 
coming out process for some youths, however those sexual minorities who may remain 
unidentified for longer periods of time may do so because of perceived negative attitudes by 
peers and family (Floyd and Stein 2002). Those individuals who identify as sexual minorities at 
younger ages usually have higher levels of self-esteem than those who delay identification 
(Jordan and Deulty 1998; Maguen, Floyd and Bakeman 2002). And, until individuals identify 
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themselves as a sexual minority, it remains difficult for them to access resources and social 
networks that allow them to feel more comfortable in their identity as well as establish romantic 
relationships. In adolescence, romantic relationships are an important developmental pathway 
through which individuals learn to relate interpersonally with others and improve overall self 
esteem (Harter 1999), perceived physical attractiveness, and feelings of self worth (Kuttler, 
LaGreca and Prinstein 1999).   
Therefore, sexual minorities who experience anxiety surrounding the process of 
identifying as bisexual or gay and delay establishing romantic relationships may have an 
elevated risk for poorer mental health compared to sexual minorities in more supportive 
environments. Additionally, some adolescents may transition out of sexual minority status. For 
these adolescents, same-sex attraction and same-sex sexual activity may be one of a cache of 
experimental behaviors they engage in as adolescents, or continue to engage in but do not wish 
to attach a gay or lesbian label to themselves (Savin-Williams 2005). It may also be the case that 
some adolescents who do not later identify as sexual minorities may have experienced such 
resistance within their social milieu that they choose not to discuss or act upon their same-sex 
romantic attractions in the future.    
In addition to the exposure to new levels of stigma, the process of identity change itself 
may be a source of psychological distress. Indeed, the process of identity development is 
characterized as a feedback loop where individuals strive to maintain alignment between their 
perceived self-identity and the identity standard, which are the normative attitudes and behaviors 
associated with a specific identity, in a process called “identity verification” (Burke 1980, 1991, 
2006; Burke and Tully 1877). Discrepancies between identity standard and individuals’ 
perception of their performance of that standard are theorized to be a source of psychological 
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distress that spur changes in social identities. While changes in social identities that serve to 
restore alignment between the identity standard and an individuals’ performance of that standard 
are though to reduce psychological distress, the extent to which this process holds for changes in 
sexual orientation identities is unknown. Few studies have examined the effects of sexual 
orientation identity change on psychological functioning among sexual minorities. Moreover, 
little theory exists on whether the effect of changes in sexual orientation identity vary by the 
direction of that change; that is, do shifts in sexual orientation identities towards more same-sex 
oriented identities have the same effect on mental health that shifts towards less same-sex 
oriented identities? 
Both changes in sexual orientation identity towards more same-sex and less same-sex 
oriented identities may mean reductions in cognitive dissonance, however, identity changes may 
also mean having to give up a set of social resources and networks. These changes may be 
particularly punitive for persons shifting towards more same-sex oriented identities. As stated 
before, sexual minorities are not usually born into sexual minority households and/or 
communities; these communities must be sought out independent of one’s household and peer 
group. Thus, changes towards more same-sex oriented identities may mean seeking out an 
entirely new social network and resources. Conversely, persons who have adopted a sexual 
minority identity and then transition back towards a less same-sex oriented may be able to tap 
into pre-existing social networks.  
While reductions in incongruence between identity and behavior may serve as a source of 
psychological improvement, for persons adopting an LGBTQ identity may be associated, at least 
temporarily, with poorer psychological functioning. Several studies have shown that for many 
persons, adopting a sexual minority identity is associated with family and peer rejection 
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(D’augelli, Hershberger, Pilkington, 1998). Moreover, a sexual minority identity may mean 
exposure to new sources of stress, stigma, and both structural and interpersonal discrimination 
for which they have not yet developed adequate coping skills. Changes in sexual orientation 
identities towards less same-sex oriented identities, alternatively, may be associated with 
decreases in minority stress and stigmatization.  
  To date, only three studies have attempted to examine the link between identity stability 
and/or fluidity and psychological functioning. These studies have found that compared to 
bisexual and gay identified persons who report stability in their identity over time, identity shifts 
are associated with lower levels of identity integration, less positive attitudes about their identity, 
and lower levels of identity acceptance (Rosario 2006, 2008; Floyd 2002). The samples in these 
studies, however, were not nationally representative and were limited to individuals who identify 
as bisexual, gay, or lesbian at the onset of data collection. Thus, these studies were unable to 
assess the relationship between identity change and mental health among heterosexual-identified 
persons, a population where the impact of identity-change may be most dramatic. And while the 
samples in these studies did not show differences in psychological well-being, the differences in 
identity integration, which are important for mental health, suggest that more investigation is 
needed regarding the relationship between identity development and mental health.  
 
Conclusion 
Sexuality and sexual identity development are normative, albeit sometimes difficult, processes in 
which all adolescents engage (Welsh, Rostosky, and Kawaguchi 2000). For sexual minority 
populations, the process is complicated by exposure to multiple sources of minority stress, and 
for many, by adopting a stigmatized identity. As such, the existing research overwhelmingly 
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suggests that sexual minorities are at a distinct health disadvantage: The effects of structural and 
interpersonal barriers to accessing care (Ash and Badget 2006; Carr and Gramling 2004; Corliss, 
Shankle, and Moyer 2007; Heck, Sell, and Gorrin 2006) among sexual minority populations are 
exacerbated by high rates of sexual stigmatization, discrimination, and victimization (Cochran 
2001; Durant, Krowchuk, and Sinal 1998; Herek 2009; Herek, Capitanio, and Widaman 1998; 
Herek, Gillis and Cogan 1999). Although the associations between health care access and 
utilization, risk behaviors, and many health outcomes have been routinely examined by race and 
gender, there exists much opportunity to further develop investigations of the link between 
sexual minority status and health. Moreover, health risks may not be evenly distributed across 
the entire sexual minority population as sex, race/ethnicity, and socioeconomic may moderate the 
relationship between sexual minority status and health, and radical changes in the social 
environment may be associated with smaller health disparities among younger cohorts of sexual 
minorities.  
This dissertation research directly address goals outlined by National Institutes of Health, 
as well as many of the critiques of research regarding the relationship between sexual orientation 
and health behaviors and outcomes, using the National Longitudinal Study of Adolescent Health 
(Add Health).  Add Health is a nationally representative, longitudinal data set of adolescents that 
includes multiple indicators of sexual minority status—same-sex attraction, same-sex 
relationships, same-sex sexual activity histories, and self-identification with a sexual minority 
identity—that will be used to examine the relationship between sexual minority status and health. 
By employing a theoretical and methodological framework that seeks to examine how health 
risks are distributed across the sexual minority population, this research will identify both 
negative pathways, such as victimization, as well as protective behaviors and environments, 
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through which the relationship between minority statuses and health relationship are mediated. 
Moreover, this research is the first to examine how changes in sexual orientation identity over 
time are related to mental health outcomes. Thus, this research is poised to make important 




CHAPTER TWO: DATA AND METHODS 
 
In this chapter I present information on the data, measures, and analytical approaches used in this 
research. This dissertation uses several waves of a longitudinal study and incorporates several 
sophisticated analytical techniques, which are discussed in detail. Moreover, I present descriptive 
statistics for my all variables used in the analysis.  
 
Data  
This research uses data from the National Longitudinal Study of Adolescent Health (Add 
Health). The Add Health study began in the fall of 1994 and involves a nationally representative, 
longitudinal sample of U.S. adolescents. The initial Add Health sample was drawn from 80 high 
schools and 52 middle schools throughout the United States, with unequal probabilities of 
selection (Bearman, Jones, and Udry 1997; Harris et al. 2006). The first Wave of the Add Health 
study surveyed 90,118 adolescents who filled out a brief in-school survey. A subsample of 
students (n=20,747) and their parents were asked to fill out an additional in-depth home 
interview survey. High school seniors in Wave I of Add Health were not selected for follow-up 
for Wave II but were reclaimed for the Wave III sample. Response rates for this study were 79% 
for Wave I, 88% for Wave II, and 77.4% for Wave III. Wave IV of the Add Health survey, 
collected between 2007 and 2008, located 92.5% of the original sample and interviewed 80.3% 
of the eligible respondents. Because high school seniors were not included in Wave II of Add 
Health, I limit my sample to Waves I, III, and IV. Ages range from 12 to 20 years old in Wave I, 
18 to 26 in Wave III, and 25 to 33 in Wave IV.   
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 The Add Health sample is ideal for the answering my research questions for several 
reasons. First, Add Health collects information on several different indicators of sexual 
orientation over three distinct time periods: adolescence, late adolescence, and young adulthood. 
These indicators include the sex of persons the respondent is attracted to, the sex of persons with 
which the respondent has had sexual relationship(s), and the sexual orientation identity of the 
respondent. Second, the longitudinal nature of the data allows me to examine how changes in 




 Sexual orientation is measured using three indicators designed to capture multiple facets of 
sexuality: attraction, identity, and behavior. Attraction is derived from two questions that ask 
respondents to identify whether they have ever been romantically attracted to a male and if they 
have ever been romantically attracted to a female. These questions were asked of both male and 
female respondents and are included in all three Waves of the Add Health data. From these two 
items, I am able to measure whether respondents report same-sex only attraction, both-sex 
attraction, or opposite-sex only attraction. 
Sexual orientation identification is asked in Waves III and IV of the Add Health data. 
This variable measures whether respondents identify as being 100% straight (heterosexual), 
mostly straight (heterosexual), bisexual, mostly gay (homosexual), or 100% gay (homosexual).  
In Wave IV of the Add Health, survey respondents were asked, “Considering all types of 
sexual activity, with how many male partners have you ever had sex?” and “considering all types 
of sexual activity, with how many female partners have you ever had sex?” Respondents were 
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also asked to identity the number of male and  female partners they have ever had sex with 
before the age of 18 and in the previous 12 months. These questions were asked of both male and 
female respondents and allow me to measure whether respondents report having had same-sex 
only sexual encounters, both-sex sexual encounters, or opposite-sex only encounters at different 
periods over the life course. Table 1 provides information on these three indicators of sexual 
minority status for the total population and by sex. The results show that in Wave I of the survey 
6% of the sample reports same-sex attraction and that this percentage is slightly higher among 
females (7.1%) compared to males (5.0%). In Wave III, 9.3% of the sample reports same-sex 
attraction and 1.4% of the sample reports a gay or mostly gay identity. Just over 10% of the 
sample reports a mostly heterosexual identity, however, females make up the majority of this 
population: 10.5% of females, but only 3.4% of males identify as mostly heterosexual. In Wave 
IV of the survey 6.8% of the sample reports same-sex attraction, and similarly to Wave III, only 
a small portion of the sample identifies as non-heterosexual; females make up the majority of 
this identity group. Wave IV also asks respondents about sexual behaviors. Almost 10% of the 
sample reports ever having a same-sex sexual relationship, 3.4% report having a same-sex sexual 
relationship before the age of 18, and 3.6% report having a same-sex sexual relationship in the 











  Same sex attraction 0.94 1.04 0.85
  Both-sex attraction 5.08 3.93 6.28
  Opposite-sex attraction 80.79 82.86 78.64
  Attracted to neither sex 13.19 12.17 14.23
WAVE III
Sexual Attraction
  Same sex attraction 0.77 0.53 1.01
  Both-sex attraction 8.45 12.33 4.43
  Opposite-sex attraction 87.13 83.41 90.99
  Attracted to neither sex 3.65 3.73 3.57
Sexual Identity
  100% Gay/mostly gay 1.42 1.00 1.86
  Bisexual 1.59 2.52 0.62
  Mostly straight 6.97 10.46 3.35
  100% Straight 88.59 84.32 93.00
  Unknown/asexual 1.43 1.70 1.17
WAVE IV
Sexual Attraction
  Same sex attraction 1.87 1.55 2.19
  Both-sex attraction 4.97 7.87 1.96
  Opposite-sex attraction 91.64 88.91 94.47
  Attracted to neither sex 1.52 1.67 1.38
Sexual Identity
  100% Gay/mostly gay 1.56 1.23 2.34
  Bisexual 1.42 2.29 0.51
  Mostly straight 9.58 15.46 3.48
  100% Straight 85.92 79.22 92.87
  Unknown/asexual 1.52 1.80 0.80
Sexual Behavior
  Same-sex sex, ever 1.05 0.48 1.65
  Both-sex sex, ever 89.66 13.60 4.69
  Opposite-sex sex, ever 9.30 85.93 93.66
  Same-sex sex, before 18 0.89 5.66 1.23
  Both-sex sex, before 18 3.31 3.68 2.92
  Opposite-sex sex, before 18 63.41 63.73 63.08
  No sex, before 18 32.39 26.93 32.77
  Same-sex sex, srevious 12 months 1.94 1.60 2.30
  Both-sex sex, previous 12 months 1.68 2.61 0.71
  Opposite-sex sex, previous 12 months 81.26 80.16 82.40
  No sex, previous 12 months 15.12 15.63 14.59
Source: National Longitudinal Study of Adolescent Health 
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Access and Utilization of Health Care 
 Two variables that measure access and utilization of health care are included in the analysis. The 
first question captures whether respondents have health insurance at the time of the interview, or 
no insurance at the time of interview (referent). I also include a question that asks respondents if 
there has “been a time in the past 12 months when you thought you should get medical care, but 
did not?” Respondents are coded as delaying care in the previous 12 months or not delaying care 
(referent). 
  
Mental Health Outcomes  
Mental health at Waves I and III is measure using the depressive symptoms scale follows the 
Center for Epidemiologic Studies Depression Scale (Radloff 1977). This item is derived from a 
series of questions that ask respondents “how often was each of the following things true in the 
past seven days: you were bothered by things that don’t bother you; you could not shake off the 
blues; you had trouble keeping your mind on what you were doing; you felt depressed; you felt 
sad.” Answers range from “never or rarely (0)” to “most of the time or all of the time (3).” The 
scale is the sum of these five questions and ranges from 0 to 15. 
At Wave IV, I use three measures of mental health: depressive symptoms, personal 
control, and anxiety. The depressive symptoms scale is the abbreviated Center for Epidemiologic 
Studies Depression Scale (CES-D), ranges from 0 to 20 (Radloff, 1977), and has an alpha of .79. 
This item is derived from a series of five questions that ask respondents “how often was each of 
the following things true in the past seven days: you were bothered by things that don’t usually 
bother you; you could not shake off the blues; you had trouble keeping your mind on what you 
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were doing; you felt depressed; you felt sad.” Respondent answers for each question ranged from 
“0 = never” to “4 = very often.” 
I use the Cohen Perceived Stress scale to measure stress, which is derived from the series 
of questions that ask respondents to identify in the last thirty days how often “you felt you were 
unable to control the important things in your life; you felt confident in your ability to handle 
your personal problems; you felt that things were going your way; and you felt that difficulties 
were piling up so high that you could not overcome them” (Cohen, Kamarck, and Mermelstein, 
1983). Respondent answers for each question ranged from “0 = never” to “4 = very often.” The 
total scale ranges from 0 to 16 and has an alpha of .72. 
The anxiety scale is derived from a series of questions that ask respondents: “do you 
worry about things; are you are not easily bothered by things; do you get stressed out easily; and 
do you worry about things that have already happened?” Responses for each question range from 
strongly disagree = 1 to strongly agree = 5. The total scale ranges from 4 to 20 (α = .70), with 
higher scores indicating higher levels of anxiety.  
 
Substance Abuse and Dependence  
I measure three different types of substance abuse and dependence: tobacco, alcohol, and 
controlled substances.  
 Alcohol abuse is measured using two different scales. The first scale captures Diagnostic 
Statistics Manual of Mental Disorders (DSM) defined characteristics of alcohol abuse and the 
second captures DSM defined characteristics of alcohol dependency. Alcohol abuse is derived 
from a series of questions that ask respondents: “how often has your drinking interfered with 
your responsibilities at work or school; how often have you been under the influence of alcohol 
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when you could have gotten yourself or others hurt, or put yourself or others at risk, including 
unprotected sex; how often have you had legal problems because of your drinking; how often 
have you had problems with your family, friends, or people at work or school because of your 
drinking; did you continue to drink after you realized drinking was causing your problems with 
family, friends, or people at work or school?” Answers for each individual item range from 
“never (0)” to “more than one time (2).” The scale is the sum of the number of answers for which 
a respondent reported “more than one time” and ranges from 0 to 5. 
 Alcohol dependence is derived from a series of questions that ask respondents: “have you 
ever found that you had to drink more than you used to in order to get the effect you wanted; has 
there ever been a period when you spent a lot of time drinking, planning on how you would get 
alcohol, or recovering from a hangover; have you often had more to drink or kept drinking for a 
longer period of time than you intended; has there ever been a time when you wanted to quit or 
cut down on your drinking; when you decided to cut down or quit drinking, were you able to do 
so for at least one month; during the first few hours of not drinking, do you experience 
withdrawal symptoms such as the shakes, feeling anxious, trouble getting to sleep or staying 
asleep, nausea, vomiting, or rapid heart beats; have you ever continued to drink after you realized 
drinking was causing you an emotional problems or causing you any health problems; have you 
ever given up or cut down on important activities that would interfere with drinking?” 
Respondents’ answers are categorized as “yes (1)” or “no (0).” The alcohol dependence scale is 
the sum of these variables and ranges from 0 to 7. 
 Drug abuse and dependence use the same series of questions listed above that measure 
alcohol abuse and dependence, but in place of alcohol, respondents are asked about the drug they 
used most often. Respondents may identify sedatives, tranquilizers, stimulants, pain-killers, 
 26 
steroids, cocaine, crystal meth (ice), or ‘other’ as the drug they used most often. Respondents 
who report no drug use are coded as zero.  
 Nicotine dependence is measured using the Fagerstrom test for nicotine dependence, 
which is derived from the series of questions that asks respondents: “Currently how soon after 
you wake up do you have your first cigarette; do you find it difficult not to smoke cigarettes in 
places where it is forbidden, for example, in church, at the library, or in theaters; which cigarette 
would you hate the most to give up; how many cigarettes a day do you smoke; do you smoke 
cigarettes more frequently during the first hours after waking than during the rest of the day; do 
you smoke cigarettes even if you are so ill that are in bed most of the day.” The scale ranges 
from 0 to 9.  
 
Risk Factors 
 I include several measures related to minority stress that are predictive of mental health and 
health risk behaviors and are also elevated among sexual minority populations. I measure 
victimization at several points over the life course including childhood, adolescence, and young 
adulthood. Some of these measures precede sexual minority identification and some that occur as 
a likely consequence of sexual minority status. 
Childhood victimization is measured with three separate dummy variables that capture 
sexual abuse, physical abuse, and parental neglect.  Childhood sexual abuse is derived from a 
question that asks respondents “by the time you were in 6th grade, how often had one of your 
parents of other adult care-givers touched you in a sexual way, forced you to touch him or her in 
a sexual way, or forced you to have sexual relations?” Respondents who report at least one 
incident are coded as yes (1) and those who report no incidences are coded as no (0, referent). 
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Childhood physical abuse is derived from a question that asks respondents “By the time you 
started 6th grade, how often had your parents or other adult caregivers slapped, hit or kicked 
you?” Respondents who report at least one incident are coded as yes (1) and those who report no 
incidences are coded as no (0, referent). Childhood neglect is derived from a survey item that 
asks respondents “by the time you started 6th grade, how often had your parents or other adult 
care-givers left home alone when an adult should have been with you?” A dichotomous measure 
captures whether respondents report having been left alone by guardians 3 or more times (1) or 
less (0).  Because of high levels of missing data for childhood abuse questions, for all three 
measures, a missing variable is also included that captures if respondents refused or did not 
answer questions on sexual abuse, physical abuse, or neglect. 
Forced sex is assessed with a dichotomous measure derived from two survey items in 
Wave IV that ask respondents if they have “ever been forced, in a non-physical way, to have any 
type of sexual activity against your will? For example, through verbal pressure, threats of harm 
or by being given alcohol or drugs” and “have you ever been physically forced to have any type 
of sexual activity against your will?” These two questions specifically exclude experiences with 
a parent or adult caregiver. Respondents who report either non-physical or physical sexual 
coercion are coded as yes (1) and those who do not are coded as no (0, referent).  
 Physical victimization in the previous 12 years is measured at Waves I, III, and IV of the 
survey. At all three waves physical victimization is coded as a binary variable that measures 
“which of the following things happened in the last month: someone pull a knife or gun on you; 
someone shot or stabbed you; someone slapped, hit, choked, or kicked you; you were beaten 
up?” Respondents who report at least one of these incidents coded as reporting being victimized 
in the last 12 months or not (referent).  
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 Parent alcohol use is coded as a series of dummy variables derived from a survey item 
administered to respondent’s parents at Wave I. Respondent’s parent were asked, “how often do 
you drink alcohol?” The variable is coded as never (referent), less than or equal to 2 or 3 days a 
month, greater than or equal to once a week, or missing. Parent smoking is a dummy variable 
that captures whether a respondents’ parent smokes tobacco or not.  
 Self-rated health is derived from a survey item that asks respondents: “In general, how is 
your health?” Respondents are coded as reporting their health is fair or poor (referent); good; or 
very good or excellent. Disability or chronic morbidity is a dummy variable that captures 
whether respondents have a disability or a functional limitation. Respondents whose parents 
report them as having a limitation at Wave I are coded as having a limitation or having no 
functional limitations (referent). At Waves III and IV, respondents are coded as having a 
limitation if they answered that they were limited by their health “in any of these activities: 
lifting or carrying a bag of groceries; climbing one flight of stairs; walking one block; bathing 
and dressing yourself.” 
 
Protective Factors 
School connectedness is defined by Goodenow (1993) as “the extent to which students feel 
personally accepted, respected, included and supported by others in the school social 
environment” (80). Thus, at Wave I I use four different measures to capture school integration 
via perceived safety, attachment, and social acceptability. These measures were asked in both the 
in-depth survey of respondents and in the saturated school sample. Individual level responses to 
school climate questions are included as well as mean scores for all students surveyed in the 
saturated school sample. School safety is derived from an item that asked respondents “how 
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much do you agree or disagree with the following: you feel safe at your school?” Students’ 
perceptions of prejudice are derived from a question that asks respondents “how much do you 
agree or disagree with the following: students at your school are prejudiced.” Responses to these 
measures range from strongly agree (1) to strongly disagree (5). School attachment is a summed 
scale of responses to the following questions: “How much do you agree or disagree with the 
following statements: you feel close to people at your school; you feel like you are a part of your 
school; you are happy to be at your school; the teachers at your school treat students fairly.” 
Answers range from strongly agree (1) to strongly disagree (5).  The scale ranges from 1 to 17 
and has an alpha of .74. 
Social acceptance was derived from the question that asked respondents  “how much do 
you agree or disagree with the following: you feel socially accepted.” Responses to these 
questions range from strongly agree (1) to strongly disagree (5).   
Teen satisfaction with their relationship with the parent is captured as a series of dummy 
variables derived from the question: “overall, you are satisfied with your relationship with 
[father/mother].” Respondents are coded as strongly disagreeing/disagree; neither agree nor 
disagree/agree; strongly agree (referent); or missing. 
 
Contextual Measures 
GPS coordinates were taken at the time of in-home interviews at both Waves I and III that were 
then linked to a variety of contextual level data sources, such as the US Census, the national 
Council of Churches, the Center for Disease Control and Prevention, and several other sources. I 
use several census block and tract level variables in my analysis that measure the social 
environment including percent below the poverty line, percent with college degrees, percent 
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urban, percent republican, and percent same-sex couples.  More detail on the specific coding of 
these variables is provided in Chapters 5 and 6.  
  
Sociodemographic Controls 
I include a variety of basic sociodemographic controls in my analyses. Race/ethnicity is coded as 
a series of dummy variables that measure whether respondents identify as non-Hispanic white 
(referent), non-Hispanic black, Hispanic, non-Hispanic Asian, or other race. Sex is coded as 0 
(female) and 1 (male). Age is coded as a continuous variable that ranges from 24 to 34 years of 
age. Respondents’ educational attainment is coded as less than a high school degree, high school 
completion (GED or high school diploma), or greater than high school (referent). Respondents’ 
parent education is coded as the mean level of years of education of both parents, or the highest 
year of education completed of a single parent. Parents’ education ranges from 0 years of 
education to 18 or more years of education. 
In wave IV, household income is measured as a series of dummy variables that captures 
the median income of everyone who lives in the respondent’s household and contributes to the 
household budget, before taxes and deductions. Respondents are coded as reporting less than 
$15,000; >$15,000 and <$30,000; >$30,000 and <$75,000; >$75,000 (referent); or missing.  
At Wave I, household income is measured as the poverty to income ratio as reported by 
the respondent’s parent income. Respondents are coded as 1 to < 2 times the poverty threshold; 
>2 to < 3 times the threshold; >3 to < 4 times the threshold; >4 the threshold (referent); or 
missing. I also use employment at Wave IV, measured as a dummy variable that captures 
whether respondents worked at least 10 hours in the previous week (1) or not (referent).  
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Two other sociodemographic measures are included in this research that capture family 
status at Wave IV: marital status and children. Marital status measures whether the respondents 
report being married (1) or not married (referent). A dichotomous measure captures whether 
respondents have children (biological, adoptive, or step-children) or not at Wave IV, where no 
children is the referent.   
Parent receiving government aid is coded as a series of dummy variables that measure 
whether respondents’ parents receive no government aid (referent), one source of aid, or two or 
more sources of aid. Potential sources of government aid include Social Security or Railroad 
Retirement; Supplemental Security Income (SSI); Aid to Families with Dependent Children 
(AFDC); food stamps; unemployment or worker's compensations; a housing subsidy or public 
housing.  
Table 2 lists the variable names, wave(s) of the survey the variable is derived from, 
chapter(s) the variable is used in, and the variable source survey item. Because the sample size 
varies across analyses, detailed descriptive statistics for each analysis are provided in substantive 








Sex I 3 to 6 Are you male/female?
Race/Ethnicity I 3 to 6 Are you of Hispanic of Latino background? What is your race?
Age I, III, IV 3 to 6 What is your birth date?
Parent education I 3, 5 How far did you go in school?
Parent received 
government aid I 5
Last month, did you or any member of your household receive: Social Security or 
Railroad Retirement; Supplemental Security Income (SSI); Aid to Families with 
Dependent Children (AFDC); food stamps; unemployment or worker's 
compensations; a housing subsidy or public housing?
Respondent dducation III, IV 3 to 6
What is the highest grade or year of regular school you completed? What 
degress or diplomas have you received?
Household Income I, IV 3
Thinking about your income and the income of everyone who lives in your 
household and contributes to the household budget, what was your total 
household income before taxes and deductions? Include all sources of income, 
including non-legal sources. 
Employed IV 3 Are you currently working for pay at least 10 hours a week?
Married IV 3 Are you married?
Children IV 3 Do you have children?
Risk Factors
Childhood physical abuse III 4, 6
By the time you started 6th grade, how often had your parents or other adult 
caregivers slapped, hit or kicked you?” 
Childhood sexual abuse III 6
By the time you were in 6th grade, how often had one of your parents of other 
adult care-givers touched you in a sexual way, forced you to touch him or her in 
a sexual way, or forced you to have sexual relations?
Childhood neglect III 6
By the time you started 6th grade, how often had your parents or other adult care-
givers left home alone when an adult should have been with you?
Sexual assault, ever IV 4, 6
Have you ever been forced, in a non-physical way, to have any type of sexual 
activity against your will? For example, through verbal pressure, threats of harm 
or by being given alcohol or drugs? Have you ever been physically forced to 
have any type of sexual activity against your will?
Victimization previous 12 
months I, III, IV 4, 6
Which of the following things happened in the last month: someone pull a knife 
or gun on you; someone shot or stabbed you; someone slapped, hit, choked, or 
kicked you; you were beaten up?
Parent alcohol use I 4 How often do you drink alcohol? (Asked of respondent's parent)
Parent tobacco use I 4 Do you smoke? (Asked of respondent's parent)
Self-rated health I, III, IV 3 In general, how is your health?
Functional limitation I, III, IV 3
Wave I: Do you consider (chld's name" to have a disability? Would other people 
consider (child's name) to have a disability? Waves III and IV: Does your health 
limit you in any of these activities: lifting or carrying a bag of groceries; climbing 
one flight of stairs; walking one block; bathing and dressing yourself. 
Sociodemographic Characteristics




Table 2: Continued 
Protective Factors
School safety I 5
How much do you agree or disagree with the following: You feel safe at your 
school.
School prejudice I 5
How much do you agree or disagree with the following: Students at your school 
are prejudiced.
School attachment I 5
How much do you agree or disagree with the following statements: you feel 
close to people at your school; you feel like you are a part of your school; you 
are happy to be at your school; the teachers at your school treat students fairly. 
Socially accepted I, III 5
How much do you agree of disagree with the following: You feel socially 
accepted.” 




How much do you agree or disagree with the following: You feel safe at your 
school.
Prejudice I 5
How much do you agree or disagree with the following: Students at your school 
are prejudiced.
Attachment I 5
How much do you agree or disagree with the following statements: You feel 
close to people at your school; you feel like you are a part of your school; you 
are happy to be at your school; the teachers at your school treat students fairly.
Social acceptability I 5, 6
How much do you agree of disagree with the following: You feel socially 
accepted.”  
Neighborhood-Level
  Percent Republican I, III 5, 6
Census block level percentage of persons that voted Republican in the state 
senatorial elections in 1995/2001
  Percent urban Cencus block level percentage urban
  Percent college educated I, III 5 Census block-level percentage of persons that have college degrees
Percent poverty I, III 6 Census block-level percentage of persons that are below the poverty line
Percent same-sex couples III 5, 6 Census block-level percentage of cohabitating same-sex couples
Delayed health-care use I, III, IV 3
Has there been a time in the past 12 months when you thought you should get 
medical care, but did not?
Insurance coverage IV 3 Which of the following best describes your current health insurance situation? 
Depressive symptoms 
(CES-D) I, III 3 to 6
How often was each of the following things true in the past seven days: you were 
bothered by things that don’t bother you; you could not shake off the blues; you 
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Delayed health-care use I, III, IV 3
Has there been a time in the past 12 months when you thought you should get 
medical care, but did not?
Insurance coverage IV 3 Which of the following best describes your current health insurance situation? 
Depressive symptoms 
(CES-D) I, III 3 to 6
How often was each of the following things true in the past seven days: you were 
bothered by things that don’t bother you; you could not shake off the blues; you 





Table 3 provides estimates of the sample sizes required to calculate statistical power (nominal 
power of 0.6 to 0.9), or the probability or rejecting the null Hypothesis when the alternative 
Hypothesis is true, for several levels of improvement in the R2 associated with the inclusion of a 
covariate, or series of covariates, into a generalized linear model (GLM). The estimates were 
created using the “powerreg” commands in Stata 10.0. The most conservative estimates show 
that to detect significance given an R2 improvement of .001 after controlling for sexual minority 
status and a power of .90, I would require a sample of 8,432 respondents. Preliminary results 
suggests that controlling for sexual orientation improves the model fit by .0158 for predicting 
depression and .0238 for suicidal thoughts. If I refer to the table, this level of improvement in 
model fit at the most stringent power requires only a sample of 500 persons. The number of 
persons in the Add Health sample, even stratified by gender, far exceeds this number. 
Furthermore, few of the analyses require restricting the sample to persons who identify as a 




It should be noted, that when dealing with stigmatized identities or behaviors, researchers run the 
risk of inaccuracy in self-reported data. That is, respondents may feel either embarrassed or 
pressure to answer questions they feel uncomfortable with and therefore may refuse or answer 
survey items inaccurately. Unfortunately, there is no other ethical way to collect data on sexual 
Table 3: Sample size requirements for various power specifications
Power
0.90 8432 4216 2108 1394 1054 833 697 595 510 459 408
0.80 6256 3128 1564 1037 782 629 518 442 391 340 306
0.70 4896 2448 1224 816 612 493 408 348 306 269 242
0.60 3944 1972 986 646 484 391 323 280 242 216 195




0.014 0.016 0.018 0.020.006
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behavior or sexual orientation identity than to rely on self-reported information. The Add Health 
data uses CASI (Computer Assisted Self Interview) technology to gather data on more sensitive 
survey items, such as sexual orientation, sexual behaviors, and substance abuse and dependence. 
These technologies have been proven to increase accuracy in survey items (Kissinger et al. 
1999).   
 
Methodological Approaches 
I use three statistical techniques in this research: generalized linear models, propensity score 
matching, and multilevel modeling.  
 
Generalized Linear Models 
To examine the links between multiple dimensions of sexual minority status and health care 
access and utilization, as well as health outcomes, I will use multivariate generalized linear 
models. In this portion of the analysis, I will examine the independent effects of multiple 
indicators of sexual orientation on my dependent variables of interest during the transition from 
adolescence to young adulthood. Because I am using a variety of dependent variables, the 
specific GLM model and canonical link function (i.e. logit, poisson, linear) will vary by the 
dependent variable. I will test for mediation of the relationship between sexual minority statu ad 
health outcomes by victimization, perceived social acceptance, and contextual factors (Baron and 
Kenny 1986).  
 
Propensity Score Matching  
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I use propensity matching to examine the links between victimization and substance abuse and 
dependence in Chapter Four, as well as identity change and mental health outcomes in Chapter 
Six. Conceptually, this approach capitalizes on the counterfactual framework (Rosenbaum and 
Rubin 1983, 1984; Rubin 1974, 1977) and allows me to examine the effect of a given 
“treatment” on a dependent outcome of interest by estimating a pseudo-randomized experimental 
trial. In a randomized experiment, treatment assignment is independent as illustrated in Equation 
1, where W is treatment assignment and !! is being assigned to the treatment group and !! is 
being assigned to the control group:  ! ⊥ !!,!!   (1) 
Unfortunately, when using survey data, the treatment we are often interested in studying is not 
randomly distributed across the population, but rather treatment assignment is dependent upon 
one or more confounding variables as illustrated in Equation 2:  ! ⊥ (!!,!!)|  ! (2) 
Under the counterfactual framework, however, if X can be estimated such that each observation 
has some probability of being assigned to the treatment group (!!) that is greater than 0 and less 
than 1, regardless of whether that person is treated or not, than we have a Strongly Ignorable 
Treatment Assignment (SITA) as shown in Equation 3 and a theoretical basis for matching 
observations: ! ⊥ (!!,!!)|  !  and  0 < ! ! = 1 ! < 1  (3) 
Thus, if we want treatment assignment, W, to be independent of X we must have a way of 
estimating the treatment assignment function X as in Equation 4: ! ⊥ !|!(  !)   (4) 
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This is done by creating a balancing score, or a propensity score, estimated from a logistic 
regression such that there are no systematic differences between the treatment group and control 
group as shown in Equation 5:  ! ! = !"#$% ! ! = 1 ! = log ! !!!|!)!!!!!(!!!|!) =α+βX   (5) 
Once propensity scores are calculated, I use three different matching techniques (nearest 
neighbor, caliper, and subclassifcation) to derive an Average Treatment Effect (ATE) of the 
treatment on the dependent variable of interest illustrated in Equation 6: ATE = (!!! − !!!   )  (6) 
Where Y1 and Y0 are the potential outcomes in the two counterfactual situations, for example, 
reporting victimization versus not reporting victimization. I employ different matching 
techniques to test if the ATE varies depending on the specificity of the match. Nearest neighbor 
without replacement matches treated respondents with a respondent in the control group whose 
propensity score is nearest to their own. All control units are dropped that are not matched to a 
treated respondent. Caliper matching is slightly more restrictive, as it specifies that treated 
respondents can only be matched to control-group respondents who fall within a .10 standard 
deviation of the treated respondent’s propensity score. Similar to nearest neighbor matching, all 
unmatched control units are dropped. Finally, I use subclassification matching, which calculates 
the ATE within propensity score block quartiles. While this approach is less restrictive, it has 
several advantages. First, because treated and control group respondents are matched within 
quartile blocks rather than respondent-to-respondent, fewer data are discarded. Second, it is 
easier to obtain balance using this more robust technique. Third, using subclassifcation matching, 
one can test whether the ATE is constant across propensity score blocks, or whether the ATE 
varies by the propensity to be treated. All propensity score analyses are conducted using the 
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I use multilevel modeling to examine the effect of school context on mental health in Chapter 
Five. Multilevel modeling allows me to examine not only individual-level assessments of the 
school context, but also account for variation in school-level perceived safety, prejudice, 
attachment, and social acceptability by nesting individuals within the school. This model is 
specified in equation 7, where yij is the outcome for the jth person in the ith school. These analyses 
will be completed using the “GLLAMM” statements in Stata (Rabe-Hesketh and Skrondal 
2005).   
Yij = β2χ2ij + … + βpχpij + αi + εij + uj  (7) 
I include random-intercept models to adjust for potential endogeneity associated with 
immeasurable school characteristics and non-independence between individuals nested within 
the same schools.  
Taken together, these various approaches provide several ways to analytically approach 
the relationship between sexual minority status and health.  Moreover, I use several different 
measures of sexual minority status to investigate in detail which aspects of sexual minority status 
are most influential for health behaviors and outcomes. 
It should be noted that for all analysis, the correct population weights, strata, and PSU 




CHAPTER THREE: HEALTH CARE ACCESS AND UTILIZATION 
 
Seeking out health care in times of illness is an essential piece of health maintenance. The health 
commodity hypothesis posits that access and utilization of health services are primary pathways 
through which health disparities are shaped (Ross and Mirowsky 2000).  To be sure, several 
studies have documented that lack of health insurance and delayed care are associated with 
poorer health outcomes (Ayanian et al. 2000; Freeman et al. 2008; Lurie et al. 1986; Ross, 
Bradley, and Busch 2006;).  Utilizing health services, however, is not solely based on health 
insurance coverage; structural and interpersonal discrimination have been shown to influence 
health care utilization among minority groups, including sexual minority populations (Allen et al. 
1998; Boehmer 2002; Makadon 2006; Wamala, Bostrom, and Nyqvist 2007).  
Given the elevated risks for negative physical and mental health outcomes faced by 
sexual minorities (Meyer 2003; Roberts 2006; Wolitski, Stall, and Valdiserri 2008), an 
investigation of disparities in health care use over time is critical for understanding health 
trajectories among this population. Andersen’s (1995) model of health care utilization 
incorporates several factors that work in conjunction to shape the decision to seek out care: 
predisposing, enabling, and need-based factors. Using Andersen’s health care utilization 
framework, this chapter examines the relationship between sexual orientation and access to 
insurance in young adulthood, as well as the relationship between sexual orientation and delayed 





Andersen conceptualizes predisposing factors as sociodemographic characteristics that shape an 
individual’s propensity to utilize health systems. These characteristics are relatively stable and  
“exist prior to the onset of specific episodes of illness” (Andersen and Newman 2005a). For 
example, race/ethnicity, education level, and age may influence exposure to illness, but these 
characteristics are also related to previous experiences with care providers, cultural beliefs and 
standards for health care utilization, and may differentially place individuals at risk for 
discriminatory interactions in health care settings.   
 Sexual orientation is an important predisposing factor that shapes health care 
utilization (Stein and Bonuck 2001). Several studies have documented that sexual minorities 
express concern regarding securing physician-patient trust and coming out to their health care 
providers (East and El Rayess 1998; Ginsburg et al. 1995, 2002; Hoffman, Freeman, and Swann 
2009). In a study of gay youth, Allen et al. (1998) found that over 70% of the sexual minorities 
surveyed in their study reported that they did not disclose their sexual orientation to their health 
care provider despite expressing a desire to do so, and of those who did, few were given relevant 
sexual health information. Studies focusing on the health needs of sexual minority adolescents 
have found that while the sexual orientation or the gender of their health care providers are not 
critical factors for choosing a health care provider, but that they emphasized a desire for 
respectful, non-judgmental doctors (Ginsburg et al. 1995, 2002; Hoffman et al. 2009).  
 In addition to difficulties securing patient-physician trust, sexual minorities face both 
direct and indirect discrimination in their interactions with medical professionals. Indeed, 
homophobic attitudes and anti-gay sentiments have been repeatedly demonstrated in health care 
settings and have been reported as a barrier to utilizing care among sexual minorities (Bernhard 
2001; Eliason and Schope 2001). Additionally, physicians often neglect to inquire about the 
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sexual orientation of their patients, rendering sexual minorities and their health needs invisible; 
that is, unlike other minority statuses, such as sex or race/ethnicity, a gay or lesbian identity is 
not apparent and must be disclosed to medical professionals. Placing the burden of responsibility 
on sexual minority individuals to come-out to their doctors and the fear of their providers’ 
reactions have both been cited as a source of stress and a barrier to full communication in health 
care settings (Bjorkman and Malterud 2009; Kitts 2010; Neville and Henrickson 2006). The lack 
of lesbian, gay, bisexual and transgender (LGBT) sensitive training has been identified as a 
problem not only by patients, but by health care providers and health researchers (East and El 
Rayess 1998; McNair 2003; Neville and Henrickson 2006; Rondahl 2009). 
 
Enabling Factors 
The second feature of Andersen’s health care utilization model emphasizes the role of enabling 
components in the decision to seek health care. Health care utilization is often constrained by 
forces both related to and external to an individual’s predisposing factors. Health insurance and 
income are both strongly related to the likelihood that a person has the financial means to utilize 
health services. Lack of health insurance has been shown to decrease the likelihood that an 
individual will seek out care and may result in the worsening of a specific health condition 
(Freeman et al. 2008; Hadley 2003). 
For many adults, insurance coverage is accessed through employer-sponsored health 
benefits of their spouses (Abraham and Royalty 2005). Persons in same-sex relationships in most 
states in the United States are denied the right to marry and many face barriers to accessing 
health benefits through their domestic partners. While in the last several decades the number of 
companies that have extended insurance coverage to same-sex domestic partners has grown, 
 43 
parity with married couples has not been reached. In their 2009 report the Human Rights 
Campaign (HRC) documented that 57% of Fortune 500 and 39% of Fortune 1000 companies 
offer domestic-partner benefits. As such, persons in same-sex relationships have been 
documented as being less likely to have medical insurance, and women, in particular, have been 
shown to delay care due to costs as well as to report not having a regular source of care (Ash and 
Badgett 2006; Heck, Sell and Gorrin 2006). In a recent study using data from the Behavioral 
Risk Factor Surveillance System between the years 2000 and 2007, Buchmueller and Carpenter 
(2010) compared insurance coverage between same-sex couples and opposite sex couples and 
found that women in same-sex relationships were less likely to have insurance, have had a 
checkup in the past year, or to have received a mammogram or pap test, and that women in 
same-sex relationships were more likely to report unmet medical needs compared to women in 
opposite-sex relationships. A study of insurance coverage of gay and lesbian partnered men and 
women compared to married heterosexual persons found that gay men were 42% as likely to 
have employer-sponsored dependent coverage and women were 28% as likely to have employer 
sponsored health insurance (Ponce et al. 2010)  
  
Need-Based Factors 
The third component of Andersen’s model of health care utilization focuses on need-based 
factors related to an individual’s illness level. For example, persons who are not ill, or do not 
perceive themselves as being ill, are less likely to utilize health services.  Further, if a health need 
is perceived, the severity of the illness may determine the likelihood that an individual will 
utilize health services. Studies have shown that self-rated health is related to health care 
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utilization: people who perceive their health as being good or excellent are less likely to utilize 
health services (Andersen 1995; Andersen and Newman 2005b; Victor et al. 2008). 
Several studies have suggested that sexual minorities suffer from poorer health than 
heterosexual-identified persons (Austin et al. 2009; Case et al. 2004; Cochran and Mays 2007; 
King and Nazareth 2006; Roberts 2006), which may increase the likelihood that sexual 
minorities will have a greater need to seek out physical and mental health services.   
 
Research on Health Care Utilization of Sexual Minorities 
While several studies have used qualitative data to discuss barriers to care among sexual 
minority populations, few studies have employed nationally representative data to examine if 
health care use patterns vary by sexual minority status. Using data collected from clinics across 
the country, Van Dam et al. (2001) showed that 37% of lesbian respondents reported that they 
delayed care because of concerns related to their sexual orientation compared to 2.7% of 
heterosexual respondents. Another study showed that of respondents who reported needing 
mental health services, 43% of LGB adolescents reported having those needs unmet compared to 
34.7% of heterosexual adolescents (Burgess et al. 2007).  
 A study of health care utilization of LGB Canadian men and women examined unmet 
medical needs in the past 12 months and found that gay men (14.2%) and women (19.6%) had 
higher prevalence of reporting unmet medical needs in the previous 12 months than heterosexual 
men (10.9%) and women (14.8%) (Tjepkema 2008). Bisexual identified men and women had the 
highest prevalence of unmet medical needs: 17.8% of bisexual men and 28.6% of bisexual 
women reported having an unmet medical need in the previous 12 months (Tjepkema 2008).  
Other work using nationally representative data examined disparities in health insurance access 
 45 
and unmet medical needs between persons in same-sex couples versus those in opposite sex 
couples. While Heck et al. (2006) found no difference between men in same-sex relationships’ 
insurance coverage or reporting of unmet medical needs compared to men in opposite-sex 
relationships, they found women in same-sex relationships were more likely to report having no 
insurance and unmet medical needs compared to women in opposite sex couples. Buchmuller 
and Carpenter (2010) also found lower rates of insurance coverage among men and women in 
same-sex relationships, but only found increased risk of unmet medical needs among women in 
same-sex relationships.  
 
Analytical Approach 
First I examine the relationship between health insurance coverage and sexual orientation 
identity at Wave IV. I examine insurance coverage at Wave IV only because respondents are 
under the age of 24 in Waves I and III. Thus, insurance coverage at Waves I and III may reflect 
respondents parents’ coverage rather than their own ability to secure health insurance.    
  Second, I examined unmet medical needs at Waves I, III, and IV. Add Health asks 
respondents at all three waves of data if they have ever had a medical need that they did not 
receive treatment for. In order for an individual to delay health care, a need to seek health care is 
implicit; individuals who are healthy in the 12-month period before the time of interview may 
not have delayed health care because there was not an opportunity to do so. Therefore, growth 
curve models, or other models that would incorporate all three waves of data, are inappropriate 
for this analysis. I assess the relationship between sexual orientation and unmet medical needs at 
all three waves individually using sexual orientation measures and controls that are wave 
specific. I use logistic regression to examine the relationship between sexual minority status and 
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unmet medical needs at Waves I, III, and IV.  I assess the relationship between romantic 
attraction and delayed use at all three waves, and sexual identity and delayed use at waves III and 
IV. Supplementary analyses showed no significant differences between mostly heterosexual and 
bisexual respondents, or gay and mostly gay respondents.  Thus, these sexual identity groups are 
combined.  For clarity, both mostly-heterosexual and bisexual respondents will be referred to as 
“bisexual” and gay and mostly gay respondents will be referred to as “gay” for the duration of 
the chapter. 
 For the analysis of differences in health insurance coverage by sexual orientation identity 
in Table 1, Model 1 controls for race/ethnicity, age, and sex and Model 2 adds controls for 
socioeconomic status (education and income), employment status, and marital status. Because 
research has documented that insurance coverage differs by sex, analyses in Table 1 are stratified 
by sex.  
Following Anderson’s model, Tables 2 though 4 examine the impact of predisposing, 
enabling and need-based factors on the relationship between sexual orientation delayed health 
care use.  I measure sexual orientation using attraction in Wave I, and both attraction and sexual 
orientation identity in Waves III, and IV. Model 1 controls for predisposing factors 
(race/ethnicity, age, sex, education),1 Model 2 examines the role of enabling factors (health 
insurance, income)2, and Model 3 adds controls for need-based factors (self-rated health, 
depression, and functional limitation). Model 4 includes all controls. Because some research has 
shown differences in health care utilization by sex, Model 5 includes an interaction between 
sexual minority status and sex.  Variable descriptions are available in Chapter Two.  
                                                
1 Due to the young age of respondents at Wave I, Parent’s educational achievement is used for 
the analysis at Wave I.  






Table 1 provides descriptive statistics for all variables used in the analysis by wave of survey. 
Just over 5% of the sample report same- or both-sex attraction at Wave I and roughly 10% of the 
sample reports same- or both-sex attraction Waves III and IV. Similar proportions report sexual 
minority identities at Waves III and IV.  
 At Wave I of the survey, only 6.3% of the sample is uninsured. This is in large part due to 
the fact that the majority of respondents during this time period are minors. As the sample 
population ages, larger proportions of the sample report no insurance coverage; roughly 20% of 
the sample at Waves III and IV report having no insurance. The percentage of respondents who 
report delayed health care use also goes up with each subsequent wave of the survey. At Wave I 
19% of the sample reports delaying care, at Wave III 22.6% report delaying care, and at Wave 








  Opposite-sex only 94.04 90.77 93.21
  Both-sex 5.03 8.45 4.91
  Same-sex only 0.93 0.78 1.88
Sexual Orientation Identity (%)
  100% Heterosexual --- 90.04 86.98
  Bisexual/mostly heterosexual --- 8.53 10.98
  100% Gay/Gay --- 1.43 2.04
Race/ethnicity  (%)
  Non-Hispanic white 68.29 68.29 68.29
  Non-Hispanic black  14.99 14.99 14.99
  Hispanic 11.68 11.68 11.68
  Asian   3.51 3.51 3.51
  Other   1.52 1.52 1.52
Female (%) 50.84 50.84 50.84
Male (%) 49.16 49.16 49.16
Age (µ) 15.87 22.27 28.74
Education (%)
  < High school degree --- 11.62 8.38
  High school degree --- 88.34 17.13
  > High school degree ---
Parent education (µ) 13.12 13.12 13.12
Enabling factors
Insuarance Coverage (%)
  Covered 73.14 81.05 78.62
  No coverage 6.30 18.95 21.38
  Missing 20.56 --- ---
Poverty threshold ( ref >4 times threshold)
  > 1 to < 2 times 18.19 --- ---
  >2 to <3 times 17.55 --- ---
  >3 to <4 times 12.43 --- ---
  > 4 times 31.85 --- ---
  Missing 19.98 --- ---
Income (%)
  <$20,000 --- 23.14 11.24
  >$20,000 to <$40,000 --- 12.00 19.38
  >$40,000 to <$60,000 --- 23.34 11.27
  >$60,000 to <$80,000 --- 18.52 22.76
  >$80,000 --- 3.32 28.45
  Missing --- 19.68 6.90
Need-based factors
Self-Rated Health (%)
  Poor/fair 7.04 4.93 9.38
  Good 25.51 22.34 33.02
  Very good/excellent 67.45 72.73 57.60
Depressed (%)
  Yes 9.34 5.83 20.03
  No 90.66 94.17 79.97
Functional limitation (%)
  Yes 0.98 1.35 2.20
  No 99.02 98.65 97.80
Delayed Health Care Use (%)
  Yes 19.02 22.57 24.62
  No 80.98 77.43 75.38
Source: National Longitudinal Study of Adolescent Health 
Table 1: Descriptive statistics of covariates and dependent variables 
by sex and by WIV  sexual orientation identity 
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Health Insurance Access, Wave IV 
Table 2 presents the odds ratios for the relationship between sexual orientation identity and 
health insurance coverage by sex. Panel A of Table 2 shows that bisexual women are 1.63 (p < 
.001) times as likely to report having no insurance coverage and gay women are twice (p < .05) 
as likely to report no insurance compared to 100% heterosexual women. Controlling for 
education, income, and employment status reduces the relationship between sexual orientation 
and lack of insurance but does not fully explain the difference. Model 3 includes a control for 
whether respondents are married or in a cohabitating relationship and further reduces the 
relationship between sexual orientation and insurance coverage. However, after controlling for 
these factors, Model 3 shows that both bisexual and gay women are roughly 50% more likely to 
not have insurance coverage compared to heterosexual women. 
 Panel B examines differences in health insurance coverage by sexual orientation among 
males and shows that there are no significant differences between heterosexual, bisexual, and 
gay respondents’ insurance coverage. Similar to females, males with lower levels of education 
and income are more likely to report no insurance coverage, and compared to unmarried or 






Sexual Orientation (100% Heterosexual)
  Mostly gay/Gay 1.63 *** 1.58 *** 1.49 *** 1.30 1.21 1.10
  Mostly heterosexual/Bisexual2.04 * 1.86 * 1.58 † 0.94 1.34 1.03
Age 0.96 † 0.95 † 0.96 0.95 † 0.95 † 0.98
Race/Ethnicity (Non-Hispanic white)
  Non-Hispanic black 1.26 † 0.80 0.74 * 1.61 *** 1.01 0.91
  Hispanic 1.15 0.98 0.98 1.05 0.81 0.79
  Asian 0.86 1.13 1.08 0.64 0.86 0.81
  Other race 0.87 0.73 0.72 1.72 + 1.53 1.36
Education (College graduate)
 Less than high school 4.13 *** 4.14 *** 7.09 *** 8.03 ***
  High school graduate 3.53 *** 3.59 *** 3.20 *** 3.42 ***
  Some college 2.66 *** 2.67 *** 2.03 *** 2.18 ***  
Income  (> $80,000)
  <$20,000 4.41 *** 3.95 *** 4.42 *** 3.48 ***
  >$20,000 to <$40,000 2.94 *** 2.75 *** 2.94 *** 2.68 ***
  >$40,000 to <$60,000 2.27 *** 2.22 *** 1.58 ** 1.51 *
  >$60,000 to <$80,000 1.72 ** 1.74 ** 0.82 0.83
  Missing 3.69 *** 3.27 *** 5.04 *** 3.80 ***
Employed 0.92 0.89 0.88 0.88
Relationship Status (Unmarried/Uncohabitating)
  Married 0.68 ** 0.39 ***
  Cohabitating 1.26 † 0.85
† p < .10.  * p < .05  ** p < .01  *** p < .001 
!"#$%&'$($)$*#&+*&,-)$*#.$/$/
Table 2. Odds ratios for the relationship between sexual orientation and no insurance coverage, Wave 
IV
Model 3
Panel A: Females Panel B: Males
Source=Wave IV National Longitudinal Study of Adolescent Health
Model 1 Model 2 Model 3 Model 1 Model 2
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Unmet Medical Needs at Wave I 
Table 3 presents the odds ratios for the relationship between sexual minority status, measured via 
sexual attraction, and unmet medical needs at Wave I. Model 1 controls for predisposing factors 
and shows that adolescents who report same-sex only attraction are twice more likely to report 
unmet medical needs and respondents who report both-sex attraction are 50% more likely to 
report unmet medical needs compared to respondents who report opposite-sex only attraction. 
Model 2 adds controls for enabling factors. Not having insurance increases the likelihood of 
delaying care by 32%, but does not affect the relationship between sexual orientation and 
delayed health care use. Parent’s poverty-to-income ratio has no effect on health care use.  
Model 3 adds controls for illness level and reduces the relationship between same-sex 
only attraction and delayed health care use by 18% ([2.00-1.82]/[2.00-1]*100) and 22% ([1.49-
1.38]/[1.49-1.00]*100) for both-sex attraction. Including both insurance and illness level only 
slightly further reduces the relationship between sexual minority status and unmet medical needs 
from Model 3. Controlling for all covariates in Model 4 shows that compared to respondents who 
report opposite-sex only attraction, same-sex attracted persons are 82% (p < .05) more likely to 
report unmet needs and adolescents who report both-sex attraction are 38% (p < .10) more likely 
to report unmet needs.  
 Model 5 includes an interaction between female and sexual attraction.  The interaction 
terms show that the relationship between same-sex only attraction and unmet medical needs is 
driven by male respondents, while the effect of both-sex attraction on unmet medical needs is 





Table 3. Odds ratios for sexual orientation differences in delayed health care use, Wave I
Sexual Attraction (Opposite-sex only)
  Same- sex attraction, only 2.00 * 2.00 * 1.82 * 1.82 * 1.93 †
  Both-sex attraction 1.49 * 1.49 * 1.38 * 1.38 † 1.05
Predisposing Factors
Female (male) 1.12 1.12 1.00 1.00 0.96
Race/Ethnicity (Non-Hispanic white)
  Non-Hispanic black 1.33 *** 1.29 *** 1.32 *** 1.29 *** 1.29 ***
  Hispanic 1.19 † 1.13 1.22 † 1.17 1.17
  Asian 1.17 1.11 1.11 1.07 1.05
  Other race 1.20 1.18 1.14 1.11 1.10
Parent's Education 0.98 † 0.99 1.00 1.01 1.01
Age 1.17 *** 1.17 *** 1.16 *** 1.15 *** 1.15 ***
Enabling Factors
Insurance Coverage 
  No Insurance 1.32 * 1.23 * 1.24 †
  Missing 1.30 ** 1.27 ** 1.28 **
Poverty threshold (ref >4 times threshold)
  > 1 to < 2 times 1.06 1.07 1.07
  >2 to <3 times 0.98 1.00 1.00
  >3 to <4 times 0.89 0.89 0.90
  Poverty missing 0.92 0.93 0.92
Need-Based Factors
Self-rated health (Very good/excellent)
  Poor/fair 2.26 *** 2.21 *** 2.20 ***
  Good 1.55 *** 1.54 *** 1.53 ***
Depressed (not depressed) 2.42 *** 2.42 *** 2.44 ***
Functional limitation 1.08 1.09 1.07
Female*Same-sex attraction 0.89
Female*Both-sex attraction 1.84 *
† p < .10.  * p < .05  ** p < .01  *** p < .001 
!"#$%&'$($)$*#&+*&,-)$*#.$/$/
Source=Wave I National Longitudinal Study of Adolescent Health
Model 1 Model 2 Model 3 Model 4 Model 5
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Unmet Medical Needs at Wave III 
Table 4 assesses the relationship between unmet medical needs and sexual minority status 
measured by sexual attraction (Panel A), and sexual orientation identity in (Panel B), at Wave III 
of the survey. Controlling for predisposing characteristics in Model 1 shows that there is no 
relationship between same-sex attraction only and unmet needs, but respondents who report both 
sex attraction are 69% (p < .001) more likely to report unmet needs compared to respondents 
who report opposite-sex only attraction. Similar to the pattern at Wave I, controlling for 
insurance status and income in Model 2 only slightly reduces the relationship between both sex 
attraction and unmet needs, but controlling for illness level in Model 3 has a stronger effect. 
Illness level reduces the relationship between both-sex attraction and unmet medical needs by 
28%. Controlling for all covariates in Model 4 further reduces the relationship between both-sex 
attraction and unmet medical needs, but both-sex attracted respondents are still 46% more likely 
to report unmet needs compared to opposite-sex only attracted respondents.   
 Model 5 adds an interaction term between female and sexual attraction. The interaction 
term reveals that unmet medical needs among sexual minorities are concentrated among female 
respondents. Further, when an interaction term is included, both women who report same-sex 
attraction and both-sex attraction are more likely to report unmet medical needs compared to 
women who report opposite-sex only attraction.    
 The results in Panel B, which use indicators of sexual orientation identity to examine the 
link between sexual minority status and unmet medical needs, reveal a similar pattern to Panel A.  
Bisexual identified respondents are 1.71 (p < .001) times more likely to report unmet needs 
compared to heterosexual respondents and there is no difference between gay respondents and 
delayed health care. Health insurance does not explain the increased risk among bisexual 
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respondents, and illness level reduces the relationship by 34%. The interaction term between 
female and orientation shows that increased odds of unmet medical needs are concentrated 




Table 4. Odds ratios for sexual orientation differences in delayed health care use, Wave III
Sexual Attraction (Opposite-sex only)
  Same-sex attraction, only 1.06 1.01 1.02 0.98 0.64
  Both-sex attraction 1.69 *** 1.65 **** 1.50 *** 1.46 *** 0.79
Sexual Orientation (100% Heterosexual)
  Mostly gay/gay 1.02 1.00 1.01 1.01 0.74
  Mostly heterosexual/bisexual 1.71 *** 1.68 *** 1.47 *** 1.45 *** 0.94
Predisposing Factors
Female (male) 0.92 0.96 0.85 ** 0.89 * 0.83 ** 0.91 0.96 0.85 ** 0.89 * 0.85 **
Race/Ethnicity (Non-Hispanic white)
  Non-Hispanic black 1.06 1.05 1.01 1.02 1.03 1.08 1.08 1.04 1.04 1.04
  Hispanic 1.21 1.17 1.19 1.17 1.18 1.24 † 1.22 † 1.22 † 1.21 † 1.21
  Asian 1.14 1.17 1.04 1.33 1.08 1.14 1.17 1.05 1.07 1.07
  Other race 1.24 1.30 1.24 1.33 1.32 1.25 1.32 1.25 1.34 1.32
Education (College graduate)
 Less than high school 3.24 1.97 2.29 1.58 1.64 2.18 1.96 2.32 1.61 1.64
  High school graduate 3.00 2.01 2.37 1.77 1.82 2.00 2.01 2.38 1.81 1.84
  Some college 0.99 1.07 1.05 1.12 1.12 0.97 1.04 1.03 1.09 1.10  
Parent's education 0.98 1.00 0.99 1.02 1.02 0.98 1.00 0.99 1.02 1.02
Age 1.02 1.02 1.03 1.02 1.02 1.02 1.01 1.03 1.02 1.02
Enabling Factors
No Insurance 2.25 *** 2.16 *** 2.17 *** 2.26 *** 2.14 *** 2.18 ***
Income  (> $40,000)
  <$5,000 1.16 1.13 1.14 1.16 1.14 1.14
  >$5,000 to <$10,000 1.09 1.03 1.03 1.10 1.05 1.05
  >$10,000 to <$20,000 1.12 1.07 1.07 1.11 1.06 1.06
  >$20,000 to <$40,000 1.29 1.29 1.29 1.29 1.29 1.28
  Missing 1.03 0.96 0.96 1.02 0.98 0.97
Need-Based Factors
Self-rated health (Very good/excellent)
  Poor/fair 2.80 *** 2.72 *** 2.69 *** 2.80 *** 2.72 *** 2.71 ***
  Good 2.00 *** 1.97 *** 1.96 *** 1.98 *** 1.96 *** 1.96 ***
Depressed (not depressed) 2.03 *** 2.04 *** 2.01 *** 2.06 *** 2.04 *** 2.04 ***
Functional limitation 1.13 1.16 0.96 1.21 1.26 1.26
Female*same sex attraction 2.81 ***
Female*both sex attraction 2.29 +
Female*gay 2.15 †
Female*bisexual 1.78 *
† p < .10.  * p < .05  ** p < .01  *** p < .001 
!"#$%&'$($)$*#&+*&,-)$*#.$/$/
Model 2Model 5
National Longitudinal Study of Adolescent Health
Panel A: Sexual Attraction Panel B: Sexual Identity
Model 1 Model 2 Model 3 Model 4 Model 1 Model 3 Model 4 Model 5
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Unmet Medical Needs at Wave IV 
Table 5 examines the relationship between delayed health care use and sexual minority status, 
measured by both sexual attraction and sexual orientation identity at Wave IV of the survey.  
Similar to the results at Wave III, in Model 1 of Panel A, only respondents who report both-sex 
attraction (OR = 2.02, p < .001) are more likely to report unmet medical needs compared to 
respondents who report opposite-sex only attraction.  
 Controlling for health insurance and income in Model 2 reduces the relationship between 
both-sex attraction and unmet needs by 13%. Unlike previous models, respondents’ income is 
related to unmet medical needs: respondents who make less than $20,000 a year are 1.79 times 
more likely to delay care compared to persons who make $80,000 or more.  Controlling for 
illness level in Model 3 reduces the relationship between both-sex attraction and delayed care by 
25%.  Controlling for both health insurance and illness level in Model 4 reduces the relationship 
between both-sex attraction and unmet needs by 33%; however, both-sex attracted persons are 
still 66% more likely to report unmet medical needs compared to heterosexual respondents. 
Similar to the results at Wave III, the interaction term in Model 5 shows that the elevated 
likelihood of reporting an unmet medical need is concentrated among female sexual minorities.   
 Panel B of Table 5 examines the link between sexual orientation identity and delayed 
care. Model 1 shows that both respondents who identify as bisexual (OR = 2.04, p < .001) and 
respondents who identify as gay (OR = 1.32, p < .001) are more likely to report unmet medical 
needs compared to 100% heterosexual identified respondents. Enabling factors in Model 2 and 
need-based factors in Model 3 both explain the link between gay identity and delayed health 
care. Controlling for both these factors in Model 4 reduces the relationship by 33% such that 
bisexual identified persons are 1.70 (p < .001) times more likely to report unmet medical needs.  
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 Model 5 includes an interaction between sex and sexual orientation and shows that 
similar to Panel A, and the results from Wave III, delayed health care utilization is concentrated 




Table 5. Odds ratios for sexual orientation differences in delayed health care use, Wave IV
Sexual Attraction (Opposite-sex only)
  Same-sex attraction, only 1.23 1.15 1.12 1.06 0.79
  Both-sex attraction 2.02 *** 1.89 *** 1.76 *** 1.66 *** 1.13
Sexual Orientation (100% Heterosexual)
  Mostly gay/Gay 1.32 † 1.24 1.19 1.13 0.75
  Mostly heterosexual/Bisexual 2.04 *** 1.90 *** 1.80 *** 1.70 *** 1.20
Predisposing Factors ta
Female (male) 0.89 † 0.91 0.79 *** 0.81 ** 0.79 ** 0.84 * 0.86 † 0.75 *** 0.78 ** 0.74 *
Race/Ethnicity (Non-Hispanic white)
  Non-Hispanic black 1.08 0.98 1.08 1.01 1.01 1.13 + 1.03 1.13 † 1.06 1.06
  Hispanic 0.87 0.91 0.86 * 0.90 0.91 0.87 0.91 0.87 0.91 0.91
  Asian 1.05 1.11 1.02 1.08 1.09 1.04 1.10 1.01 1.06 1.08
  Other race 0.78 0.77 0.80 0.78 0.79 0.82 0.80 0.84 0.91 0.82
Education (College graduate)
 Less than high school 2.21 *** 1.46 *** 1.56 *** 1.10 1.09 2.19 *** 1.46 *** 1.54 *** 1.09 1.07
  High school graduate 1.49 *** 1.14 * 1.19 + 0.95 0.94 1.52 *** 1.17 * 1.21 * 0.97 0.95
  Some college 1.63 *** 1.39 *** 1.37 *** 1.20 ** 1.19 ** 1.61 *** 1.38 *** 1.35 *** 1.19 ** 1.17 **  
Parent's education 0.97 * 0.98 * 0.97 † 0.98 † 0.98 † 0.97 * 0.98 * 0.97 * 0.98 † 0.98 †
Age 0.97 † 0.98 0.97 † 0.98 0.98 0.97 0.99 0.97 † 0.98 0.98
Enabling Factors
No Insurance 2.10 *** 2.10 *** 2.10 *** 2.08 *** 2.09 *** 2.08 ***
Income  (> $80,000)
  <$20,000 1.79 *** 1.50 ** 1.50 ** 1.78 *** 1.49 ** 1.52 ***
  >$20,000 to <$40,000 1.59 *** 1.48 *** 1.48 *** 1.57 *** 1.46 *** 1.48 ***
  >$40,000 to <$60,000 1.29 ** 1.23 * 1.23 * 1.30 * 1.25 * 1.25 *
  >$60,000 to <$80,000 1.31 ** 1.26 * 1.26 * 1.29 ** 1.25 * 1.25 *
  Missing 1.19 1.00 1.01 1.16 0.98 1.00
Need-Based Factors
Self-rated health (Very good/excellent)
  Poor/fair 2.76 *** 2.35 *** 2.33 *** 2.47 *** 2.41 *** 2.38 ***
  Good 1.72 *** 1.59 *** 1.59 *** 1.65 *** 1.61 *** 1.60 ***
Depressed (not depressed) 1.89 *** 1.82 *** 1.82 *** 1.84 *** 1.78 *** 1.78 ***
Functional limitation 1.91 *** 1.98 *** 2.00 *** 1.92 *** 1.98 *** 1.99 ***
Female*same sex attraction 1.97 †
Female*both sex attraction 1.63
Female*gay 2.42 *
Female*bisexual 1.56 †
† p < .10.  * p < .05  ** p < .01  *** p < .001 
!"#$%&'$($)$*#&+*&,-)$*#.$/$/
Model 2Model 5
Panel A: Sexual Attraction Panel B: Sexual Identity
Source=Wave IV National Longitudinal Study of Adolescent Health
Model 1 Model 2 Model 3 Model 4 Model 1 Model 3 Model 4 Model 5
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Discussion 
Closing disparities in health care use is important factor in improving population level health.  
Andersen’s model for health care utilization provides a framework through which to consider 
disparities by highlighting three important individual level determinants for utilization: 
predisposing, enabling, and need-based factors. This study contributes the literature in several 
ways. First, I examined disparities in health insurance coverage by sexual orientation identity 
rather than relationship status. Second, using Andersen’s health care utilization model, I examine 
the link between sexual minority status and unmet medical needs using two different indicators 
of sexual minority status at three different time periods. The findings presented in this chapter 
contribute of Andersen’s model by adding another important predisposing factor that influences 
health care utilization: sexual orientation.  Indeed, the results show that sexual minority status, 
measured as same-sex attraction or as a sexual minority identity, is related to differences in 
health care use and that these differences cannot be explained by enabling or need-based factors.  
The elevated need for health services among sexual minority populations, in conjunction 
with discriminatory interactions in health care settings and decreased access to insurance, may 
exacerbate health disparities by sexual orientation. Moreover, reporting unmet medical needs 
contribute to a health gap that may continue to grow as this population continues to age.  Indeed, 
sexual minorities are at risk for poorer health outcomes that may demand more, rather than less, 
medical attention.    
 The results show that at Wave I, that same-sex and both-sex orientated adolescents are 
associated with increased odds of delaying care, at Waves III and IV; however, delayed health 
care is concentrated among respondents who report both-sex attraction or bisexual or mostly 
heterosexual identities. Moreover, interactions between sex and sexual minority status indicators 
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reveal that delayed health care risk is concentrated among female sexual minorities at Waves III 
and IV. 
 The results also show that enabling factors (insurance and income) are independently 
related to delayed health care use, but these variables do not mediate the relationship between 
sexual orientation and health care use. Need-based factors, such as perceived illness and 
depression, however, partially mediate the relationship between sexual minority status and on 
delayed care. Depression, in the absence of social support, may cause individuals to isolate and 
neglect to seek necessary treatment (Thoits 2011). Given the high levels of mental illness among 
the sexual minority population and the history of stigmatization of homosexuality in the U.S., 
improving the availability of mental health services among sexual minorities may be critical for 
increasing the likelihood that services will be sought when necessary to improve both mental and 
physical health and decrease the overall burden of disease among this population.  
 Delayed health care use may be most prevalent during adolescence when sexual minority 
youth are negotiating their sexuality within constraining heteronormative contexts, such as high 
schools. In Waves III and IV, delayed care associated with same-sex only orientation subsides; 
however, delayed care persists among bisexual respondents through young adulthood. A growing 
body of research is documenting health risk behaviors and outcomes among both-sex oriented 
persons (Austin et al. 2008; Rosario et al. 1999), but few studies have examined health care 
utilization among this population. To my knowledge, the only study that has explicitly modeled 
health care utilization among both-sex oriented persons used data from Canada and found similar 
results:  both-sex oriented persons were more likely to report unmet needs than both 
heterosexual-identified and gay-identified persons (Tjepkema 2008). Mostly heterosexual and 
bisexual respondents have been shown to have fewer advocacy groups, social resources, and 
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social networks than gay men and women, which may make finding culturally sensitive 
providers more difficult and reduce the likelihood that health care services will be sought in 
times of need (Balsam and Mohr 2007; Hutchins 1996).    
 The results from this study also strongly suggest that delayed health care utilization is 
concentrated among sexual minority women, even after controlling for factors that may explain 
the disparity. This result is in line with other work that has found health insurance disparities and 
unmet medical needs among sexual minority women but not men (Heck et al. 2006; Tjepkema 
2008). The difference in health care utilization between men and women may be related to 
several factors. First, women are more likely to utilize health services than males, in general, 
making a disparity in use more readily detected among women. Women frequently interact with 
health care providers to access birth control and other gynecological health services.  Sexual 
minority women who are not engaging in opposite-sex sex have less motivation to seek out 
regular health and may not have a regular source of care. To be sure, there is a dearth of health 
information that encourages sexual minority women to maintain regular gynecological health 
visits (Aaron et al. 2001; Marrazzo 2004; Marrazzo et al. 2001; Roberts 2001). Conversely, 
among sexual minority males, major sexual health campaigns regularly encourage males to 
interact with health care providers for STI testing, particularly HIV/AIDS tests. Indeed, while the 
results of this study focus on Andersen’s individual level determinants of health care use, 
Andersen posits that individual level determinants are situated within historical contexts with 
changing norms that in part explain changing patterns of utilization. A shift from the 
pathologization of homosexuality to a variety of campaigns to improve encourage health care 
utilization may in part explain sex differences in delayed care. The fact that sexual minority 
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males may see health care providers on a more regular basis for sexual health tests and therefore 
may have a regular source of care that facilitates their ability to access care in times of need.  
There are several limitations to this study. First, I am unable to examine the reasons for 
reporting unmet medical needs.  Even though I am able to control for several factors, including 
predisposing characteristics, enabling factors, and need-based factors, respondents may delay 
health care for reasons that are unrelated to either structural or interpersonal forms of 
discrimination targeted at sexual minorities, such as economic factors, transportation, or distrust 
of medical systems, in general. Further, I am unable to explicitly model the role of discrimination 
in accessing health care or other confounding variables that may explain unmet medical needs. 
For example, qualitative studies have been able to gain insights into the processes that shape the 
decision to use medical services among sexual minorities, such as internalized homophobia 
(Huebner et al. 2002). Supplementary analyses not shown, however, showed that victimization, 
perceived social acceptance, and perceived discrimination, which I can only test at Wave IV, did 
not mediate the relationship between sexual minority status and health care use. I am also unable 
to assess gender identity, which may be an important aspect of sexual minority status that drives 
health disparities both between sexual minorities and non-sexual minorities, and within sexual 
minority groups.  “Butch” women, or women who exhibit more masculine gender 
representations, are less likely to make regular gynecological appointments and than femme 
women (Hiestand, Horne, and Levitt 2007).  
Despite these limitations, this research contributes to the existing literature in several 
ways.  First, previous work has documented decreased access to insurance among women in 
same-sex couples, but was unable to examine this disparity by sexual orientation identity. The 
results in this chapter show that both gay and bisexual women are less likely to have a source of 
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insurance compared to heterosexual women, even after controlling for relationship status.  The 
results presented here show unmet medical needs are concentrated among sexual minority 
women. The elevated risk of unmet medical needs persists even after controlling for factors that 






CHAPTER FOUR: VICTIMIZATION AND SUBSTANCE ABUSE  
 
A substantial body of work has repeatedly demonstrated that sexual minorities are more likely to 
abuse drugs, alcohol and tobacco than their non-sexual minority peers (Blosnich and Horn 2011; 
Herek, Capitanio, and Windaman 2002; Herek, 1993, 2009; Huebner, Rebchook, and Kegeles 
2004; Marshal et al. 2008; Pilkington and D’Augelli 1995; Rosario, Scrimshaw and Hunter 
2011; Rostosky, et al. 2003; Russell, Seif, and Truong 2001; Savin-Williams 1994). In a recent 
meta-review, Marshal et al. (2008) found that the odds of substance abuse were 190% higher for 
sexual minority compared to heterosexual youth, and that within sexual minority populations, 
substance abuse risk was concentrated among bisexual-identified sexual minorities and females. 
The repeated finding that sexual minority populations are more likely to abuse substances is a 
major public health concern as both the short and long-term effects of drug, alcohol, and tobacco 
abuse on both mental and physical health cannot be understated (Bartecchi, MacKenzie, and 
Schreer 1994; McClellen et al. 2000; Nutt, King, and Phillips 2010; Perkins 2002). 
Understanding the mechanisms through which elevated rates of substance abuse are manifested 
among this population, therefore, is critical.  
 Theories of social stress have posited that drugs, alcohol, and tobacco are often used as 
coping mechanisms, particularly among individuals with fewer social resources, to alleviate 
stress and improve negative affect (Rhodes and Jason 1990; Wills and Shiffman 1985; Wills and 
Filer 1996). While multiple studies have demonstrated higher levels of victimization across the 
life course among sexual minority populations (D'Augelli, Hershberger, and Pilkington 1998; 
Garofalo, Wolf, Kessel, Palfrey, and DuRant 1998; Herek, Gillis, and Cogan 1999), the 
mediating effect of victimization on substance abuse and dependence disparities by sexual 
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orientation remains unclear. The effects of victimization on within sexual-minority group 
differences in substance abuse and dependence is also uncertain. Using minority social-stress 
theories of substance abuse, I examine the mediating role of victimization on substance abuse 
and dependence disparities by sexual orientation identity. Moreover, I investigate the impact of 
victimization on substance abuse and dependence within sexual minority populations using 
propensity score matching.  
 
Social Stress and Substance Abuse  
Social stress models of substance abuse posit that exposure to traumatic events, or events that 
disrupt normal emotional regulation, may increase the likelihood of using alcohol, drugs, and/or 
tobacco as a coping mechanism to alleviate stress and improve negative affect (Rhodes and Jason 
1990; Wills and Shiffman 1985; Wills and Filer 1996). In particular, individuals with fewer 
social resources, such as social support networks, may be vulnerable to using substances to cope 
with stress. The use of substances as a coping mechanism has been found across multiple 
dimensions, including alcohol, cocaine, tobacco, and marijuana (Cooper, Russell, Skinner, and 
Windle 1992; Ikard, Green, and Horne 1996; Jaffe and Kilbey 1994; Kassel, Stroud, and Paronis 
2003; Schafter and Brown, 1991). Not only has stressed been linked to the onset of substance 
abuse, but it has also been linked to the formation of dependence upon substances, which may 
have more long-term negative mental and physical health-related outcomes (Bartecchi, 
MacKenzie, and Schreer 1994; Kassell, Stroud, and Paronis 2003; McClellen et al. 2000; Nutt, 
King, and Phillips 2010; Perkins 2002). 
Victimization, both physical and sexual, is a traumatic life event that taxes the coping 
skills of individuals, often leading to both poorer mental health and the use of controlled 
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substances as coping mechanisms to deal with trauma (Harrison 1997; Schuck 2001). To be sure, 
a strong body of evidence has demonstrated that physical and sexual abuse in childhood and 
adolescence are related to substance abuse later in life (for a review see Downs and Harrison 
1998), as well as earlier onset of drinking and substance abuse disorders (Keyes, Hatzenbuehler, 
et al. 2011; Roberts et al. 2010). A review of the findings on the links between childhood abuse 
and substance abuse in adulthood found that 14 to 31% of women who report sexual abuse in 
community samples also report substance abuse problems compared to 3 to 12% of women who 
do not report sexual abuse (Simpson and Miller 2002). In clinical samples, the rates are higher: 
21 to 57% of women who report childhood abuse report substance abuse compared to 2 to 27% 
of women who do not report abuse.  
The literature on the effects of victimization on male substance abuse is less conclusive 
than the findings among women. Indeed, in some cases no difference in substance abuse between 
men who report victimization and those who do not have been found (Simpson and Miller 2002). 
These gender differences have been attributed in part to lower rates of disclosure of abuse and 
greater efforts to minimize the effects of victimization on substance abuse among males than 
females.  
Substance abuse risk among persons who were victimized as children may be confounded 
by the role of genetic factors. Indeed, parent alcohol and drug use may increase the likelihood of 
a respondent abusing substances, but also increase the likelihood that abuse will occur in a 
household. An emerging body of research, however, suggests that the relationship between 
victimization and substance abuse is not solely determined by genetics. Twin studies examining 
the effect of victimization on alcohol abuse have found that in a set of twins, risk of alcohol 
abuse where one twin reports sexual abuse were 2.32 compared to 3.28 among twin sets where 
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both twins report sexual abuse (Dinwiddie et al. 2000). However, when assessing the impact of 
victimization on substance abuse, it is critical to control for parent substance use. 
The role of physical assault in adulthood on substance abuse and dependence has been 
studied less. Much of the existing research on the role of victimization on substance abuse 
focuses on incidents that occur in childhood or adolescence. Thus, an important contribution to 
this field is establishing what role victimization plays in adulthood on the substance abuse of 
sexual minorities.  
 
Victimization and Substance Abuse Among Sexual Minorities 
Victimization is not evenly distributed across the population, as certain groups experience higher 
levels of stigmatization and discrimination, making them more likely to be targets of violence. A 
large body of work has shown that sexual minorities experience higher rates of both physical and 
sexual assault in both adolescence and young adulthood. Adolescent lesbian, gay and bisexual 
(LGB) youth report high levels of familial abuse and harassment (D'Augelli, Hershberger, and 
Pilkington 1998) and peer-related threats (D'Augelli, Hershberger, and Pilkington 1998; 
Garofalo, Wolf, Kessel, Palfrey, and DuRant 1998; Herek, Gillis, and Cogan 1999). In a recent 
study compared to 65% of heterosexuals, 76% of homosexual and bisexual respondents indicated 
personal experiences of lifetime or day-to-day discrimination with particularly high effects for 
feeling threatened (OR = 3.43), feeling insulted (OR = 3.58), and perceived feelings of 
inferiority from others (OR = 3.65) (Mays and Cochran 2001). Sexual minorities are also more 
likely to report incidents of sexual assault (Austin et al. 2008; Roberts et al. 2010; Matthews, 
Hughes, et al. 2002). For example, a recent study of disparities in victimization by sexual 
orientation identities found that 34% of lesbians and 35% of bisexual women reported sexual 
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abuse before the age of 11 compared to 21% of heterosexual women (Austin et al. 2008). 
Elevated rates of psychological sequelae related to victimization that also increase the risk of 
substance abuse such as social isolation, stress, and depression have also repeatedly been 
documented within this group (Kaplan et al. 1986; Kaplan and Johnson 1992; Kilpatrick et al. 
2000; Wills and Shiffman 1985). 
As stated before, substance abuse has been identified as a coping mechanism though 
which negative feelings derived from victimization, stress, depression, and other negative 
experiences are alleviated (Epstein et al. 1998; Kilpatrick 1997; Kilpatrick et al. 2000; Berrill 
2002; Herek, Capitanio, and Windaman 2002; Herek, 1993, 2009; Huebner, Rebchook, and 
Kegeles 2004; Pilkington and D’Augelli 1995; Rostosky, et al. 2003; Russell, Seif, and Truong 
2001; Savin-Williams 1994). Given the uneven distribution of victimization across sexual 
orientations, it is not surprising that elevated rates of alcohol and drug use have repeatedly been 
documented among this population (D’Augelli 2004; Rostosky et al. 2003; Ryan et al. 2001; 
Wilsnack et al. 2008; Hatzenbuehler, Corbin, and Fromme 2011; McCabe et al. 2010).  
Three recent studies have examined the links between victimization, discrimination, and 
substance abuse among sexual minorities. In a 2010 study of the effects of victimization on 
tobacco and alcohol use among women, researchers found that childhood sexual abuse explained 
16% of the disparities in smoking by age 14 between heterosexual and bisexual respondents and 
7% of the disparities in drinking at ages 15-17, and physical abuse explained 8% of the 
disparities in smoking and 5% of the disparities in drinking (Roberts et al. 2010). McCabe et al. 
(2010) examined the effect of discrimination on substance abuse and dependence and found that 
discrimination associated with sexual orientation in the past year increased the likelihood of 
reporting a substance abuse disorder by 72%. They also found that the more dimensions along 
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which persons reported discrimination increased the likelihood of substance abuse disorders. For 
example, respondents who reported discrimination related to their sexual orientation and race 
were 1.72 times more likely, respondents who reported discrimination related to sexual 
orientation and their gender were 1.87 times more likely, and respondents who reported 
discrimination related to their sexual orientation, gender, and race/ethnicity were 2.24 times 
more likely to report substance abuse disorder (McCabe et al. 2010). In another recent study of 
the effect of victimization on tobacco use among sexual minority college students showed recent 
physical victimization was associated with increased risk of tobacco abuse among sexual 
minorities, and that, in line with the results from the Marshal et al. (2008) meta-review, elevated 
risk of tobacco use was concentrated among bisexual-identified men and both bisexual and gay-
identified females (Blosnich and Horn 2011). 
 
Analytical Approach 
Following Roberts et al. (2010), I code sexual minority status as heterosexual-identified with 
opposite-sex only sexual partners (referent), heterosexual-identified with at least one same-sex 
sexual partner; bisexual or mostly heterosexual-identified; or mostly gay or 100% gay-identified. 
This coding scheme prioritizes sexual orientation identity, as it has been demonstrated as being 
more salient for victimization; however, other work has suggested that heterosexual-identified 
MSM (men who have sex with men) and WSW (women who have sex with women) are at risk 
for victimization and substance abuse and dependence.  
First I present descriptive statistics for the main independent and dependent variables 
included in the analysis by sex and sexual minority status. Second, using logistic regression, I 
examine disparities in substance abuse by sexual minority status using Diagnostic and Statistical 
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Manual (DSM) cutoffs of alcohol abuse and dependence, drug abuse and dependence, and 
nicotine dependence. I use the DSM cutoff of 1 or more symptoms for alcohol and drug abuse 
and 3 or more DSM symptoms of alcohol, drug, and nicotine dependence as my dependent 
variables. Importantly, I control for two main confounding variables in the relationship between 
victimization and substance abuse and dependence: depressive symptoms and parents’ alcohol 
and tobacco use. Because of the body of work that suggests differences in the relationship 
between victimization and substance abuse by sex, these analyses are stratified by sex. In the 
second model, I control for measures of victimization and calculate the percent reduction in the 
odds ratios between models. 
Last, I address a methodological limitation in the literature regarding the links between 
victimization and substance abuse among the sexual minority population using a counterfactual 
framework and propensity score matching. Because this portion of the analysis focuses on the 
effect of victimization within sexual minority groups, the sample size decreases dramatically 
(N=2,114). Thus, the analysis is not stratified by sex, but uses sex as one of the covariates on 
which respondents are matched. 
The counterfactual framework is a unique approach to examining the influential role of 
certain events on outcomes using survey data. Because researchers are unable to randomly assign 
many social phenomenon of interest to specific populations, the counterfactual approach allows 
researchers to generate a pseudo-randomized experimental data set from survey data. More 
specifically, a propensity score is developed which determines the probability a respondent will 
be in the “treatment” group based upon a variety of relevant covariates that may determine the 
likelihood an individual will experience the “treatment” of interest, as well as characteristics that 
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may confound the relationship between victimization and substance abuse that may influence 
that outcome. More information on this approach is available in Chapter Two.   
 
Measurement 





Tables 1 provides the descriptive statistics for the female population and shows that 
victimization, risk factors, and substance abuse are unevenly distributed across the population by 
sexual minority status. Compared to heterosexual-identified women who report no same-sex 
sexual relationships, heterosexual women with same-sex relationships and bisexual women 
report higher rates of physical abuse in childhood (26-30%), and all sexual minority groups are 
more likely to report being sexually assaulted (37-38%) and physically assaulted in the last 12 
months (20-26%).  
There are also differences in the prevalence of substance abuse and dependence by sexual 
minority status. Heterosexual women who report same-sex sexual relationships have a 
prevalence of alcohol abuse and dependence twice as large, and a prevalence of drug abuse and 
dependence three times as large as heterosexual women who report opposite-sex sexual 
relationships only. The differences in alcohol abuse rates are even greater between heterosexual-
identified women with opposite sex relationships only and those who identify as bisexual or gay: 
over 20% of gay and bisexual women report alcohol dependence, and over 30% report alcohol 
abuse. Bisexual women report the highest rates of drug dependence (15%) and abuse (12%). 
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There are also differences in nicotine dependence: 22% of heterosexual-identified women are 
nicotine dependent compared to over 30% of all other sexual minority groups.  
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Table 1. Descriptive statistics among female by sexual orientation
Total Pop Heterosexual




Heterosexual, Same-Sex Sex 4.08
Heterosexual, Opposite-sex sex only 75.89
Race/ethnicity (non-Hispanic white)
  Non-Hispanic white 67.58 66.25 65.77 73.71 75.27
  Non-Hispanic black 15.88 17.4 13.96 9.83 18.11
  Hispanic 11.68 11.78 13.05 10.72 4.34
  Asian 3.06 3.12 4.94 2.61 0.73
  Other 1.8 1.45 2.28 3.13 1.55
Age 28.73 28.81 28.64 28.41 28.62
Education
  Less than high school 7.3 6.6 11.58 9.06 9.31
  High school graduate 14.01 13.94 19.64 12.39 21.07
  Vocational training 9.48 9.26 7.39 11 8.02
  Some college 35.36 34.61 35.78 38.1 38.13
  College graduate 33.85 35.59 25.61 29.45 23.47
Never married 55.15 57.24 57 49.48 19.31
No children 42.96 41.5 41.78 45.67 81.42
No physical abuse, before 18 59.92 62.28 55.30 50.73 65.10
Physical abuse, before 18 22.58 20.66 26.63 † 30.08 *** 17.77
    missing 17.50 17.06 18.07 19.19 17.13
Sexual assault, ever 24.50 20.12 38.79 *** 38.32 *** 36.83 *** 
Physical assault, previous 12 months 16.70 15.28 25.80 ** 20.05 *** 22.11 ***
Parent alcohol consumption
  None 26.28 27.87 20.91 20.56 ** 29.82 ***
 < 2 or 3 days a month 36.81 35.91 39.89 40.21 * 33.06 *
  > once or twice a week 23.83 23.00 26.15 26.26 + 28.94 †
  Missing 13.08 13.22 13.05 12.97 8.18
Parent smokes tobacco 41.50 39.62 47.84 † 47.03 *** 51.66 *
Depressive symptoms, Wave IV 2.86 2.63 3.51 *** 3.59 *** 3.46 ***
Alcohol Dependence 11.08 8.21 14.11 + 21.34 *** 21.34 **
Alcohol Abuse 19.86 15.68 31.05 *** 33.32 *** 34.13 **
Drug Dependence 6.16 3.55 12.84 *** 15.23 *** 8.97 +
Drug Abuse 5.10 3.04 10.71 ** 12.01 *** 9.13 +
Nicotine Dependence 25.89 22.22 37.51 *** 37.68 *** 34.94 *
Source: Waves III and IV National Longitudinal Study of Adolescent Health 
† p < .10.  * p < .05  ** p < .01  *** p < .001 
Bisexual Heterosexual, Same-Sex Sex Gay
Significance tests are bivariate tests comparing sexual minority groups to referent group (heterosexual with 
opposite-sex only sexual partners
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Table 2 presents the descriptive statistics for the male population and shows that similar 
to female respondents, male respondents’ victimization varies by sexual minority status. The 
differences in patterns of substance abuse and dependence, however, are less clear. Compared to 
heterosexual men with opposite-sex sexual relationships only, all sexual minority groups report 
significantly higher rates of sexual assault. For example, compared to heterosexuals with 
opposite sex sexual relationships, 20% of heterosexual-identified men with same-sex sexual 
relationships and 12% of gay men report having been sexually assaulted. Heterosexual men who 
report a same-sex sexual relationship also report the highest rates of physical assault in the last 
year (28%), but the difference is not statistically significant. 
 Differences in substance abuse and dependence by sexual minority status are less 
dramatic. All sexual minority groups have higher rates of alcohol dependence, but only gay 
males’ rate of alcohol abuse (26%) is significantly higher than heterosexual men with opposite-
sex only sexual histories. There are no differences in alcohol abuse by sexual minority status. 
Heterosexual men with same-sex sexual relationships report the highest rates of drug abuse 
(14%) and dependence (41%): the rates of drug dependence are twice as high among this group 
compared to heterosexual men with opposite-sex relationships only. Only heterosexual men with 
same sex partners have significantly different rates of nicotine dependence (41%) compared to 
heterosexual men with opposite-sex partners only.  
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Table 2. Descriptive statistics among males by sexual orientation
Total Pop Heterosexual
N 6,877 6,270 149 276 182
Sexual Minority Status (Heterosexual)
Gay 2.26
Bisexual 4.12
Heterosexual, Same-Sex Sex 2.14
Heterosexual, Opposite-sex sex only 91.48
Race/ethnicity (non-Hispanic white)
  Non-Hispanic white 67.21 67.33 55.07 75.25 59.17
  Non-Hispanic black 15.40 15.60 21.48 9.22 12.73
  Hispanic 11.92 11.60 18.47 11.33 19.88
  Asian 3.34 3.37 1.69 2.77 4.65
  Other 2.13 2.10 3.29 1.43 3.57
Age 28.94 28.93 29.15 28.87 28.98
Education (College graduate)
  Less than high school 10.44 10.59 13.49 9.13 3.90
  High school graduate 21.14 21.50 34.60 12.32 9.62
  Vocational training 9.51 9.69 9.27 8.68 4.04
  Some college 32.07 32.00 31.84 30.05 38.71
  College graduate 26.84 26.22 10.80 39.82 43.73
Married, ever (no) 45.16 47.02 35.30 31.94 3.53
No children (at least one child) 57.01 55.17 59.04 73.80 98.92
No physical abuse, before 18 52.52 52.98 43.60 47.81 51.31
Physical abuse, before 18 22.48 22.03 23.60 29.41 26.90
    missing 25.00 24.99 32.80 22.78 21.79
Sexual assault, ever 4.38 3.64 20.31 *** 8.58 * 11.51 * 
Physical assault, previous 12 months 20.35 20.26 28.30 18.26 20.11
Parent alcohol consumption
  None 26.33 26.44 28.40 24.88 22.30
 < 2 or 3 days a month 36.33 36.25 40.73 34.38 38.85
  > once or twice a week 25.58 25.68 16.93 * 30.39 20.99
  Missing 11.76 11.63 13.94 10.35 17.86
Parent smokes tobacco 42.00 42.52 34.92 38.66 34.22 †
Depressive symptoms, Wave IV 2.37 2.31 3.37 *** 3.02 *** 2.57
Alcohol Dependence 18.23 17.72 22.60 22.66 26.28 †
Alcohol Abuse 29.44 29.41 25.85 31.98 29.66
Drug Dependence 7.99 7.86 14.28 † 8.16 6.76
Drug Abuse 7.32 6.98 15.91 * 7.61 8.71
Nicotine Dependence 34.68 34.41 41.03 *** 40.55 28.92
Source: Waves III and IV National Longitudinal Study of Adolescent Health 
† p < .10.  * p < .05  ** p < .01  *** p < .001 
Significance tests are bivariate tests comparing sexual minority groups to referent group (heterosexual with 
opposite-sex only sexual partners
Heterosexual, 
Same-Sex Sex Bisexual Gay
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Differences in Substance Abuse by Sexual Orientation 
 Tables 3 and 4 present odds ratios for substance abuse and dependence by sexual orientation 
among females and males. Model 1 controls for demographic characteristics, parent alcohol and 
tobacco use, and depressive symptoms at Wave IV. Model 2 adds the three measures of 
victimization to examine the mediating impact of physical and sexual assault on sexual minority 
substance abuse and dependence. 
 Among females, sexual minorities are more likely to report substance abuse and 
dependence on all dimensions. In Model 1, heterosexual women with same-sex sexual histories, 
bisexual women, and gay women are all roughly twice as likely to abuse and be dependent on 
alcohol, three times as likely to abuse and be dependent on drugs, and almost twice as likely to 
be dependent on nicotine. Parent alcohol consumption is associated with increased alcohol abuse 
and dependence, and nicotine dependence. Depressive symptoms also increase the likelihood to 
increase substance abuse and dependence on all dimensions and parent smoking is associated an 




Table 3.  Odds Ratios for differences in substance abuse and dependence by sexual minority status among females
Sexual Minority Status (Heterosexual)
Gay 2.29 ** 2.01 ** 2.10 ** 1.85 * 2.67 * 2.26 † 2.25 * 1.97 1.87 * 1.68 †
Bisexual 2.39 *** 2.08 *** 2.45 *** 2.24 *** 3.32 *** 2.94 *** 3.89 *** 3.51 *** 1.72 *** 1.54 ***
Heterosexual, Same-Sex Sex 2.56 *** 2.19 *** 1.68 * 1.49 3.11 *** 2.73 ** 3.40 *** 3.03 *** 1.78 ** 1.58 *
Victimization
  Physical abuse, before 18  (no) 1.35 ** 1.01 0.99 0.98 1.07
    missing 1.01 1.11 1.18 1.24 1.03
Sexual assault ever (no) 2.53 *** 1.71 *** 1.91 *** 1.85 *** 2.01 ***
Physical assault, previous 12 months (no) 1.24 * 1.63 *** 1.47 * 1.24 1.19 †
Race/ethnicity (non-Hispanic white)
  Non-Hispanic black 0.24 *** 0.25 *** 0.32 *** 0.32 *** 0.10 *** 0.10 *** 0.17 *** 0.18 *** 0.27 *** 0.29 ***
  Hispanic 0.60 ** 0.61 ** 0.63 * 0.65 * 0.66 0.69 0.76 0.78 0.31 *** 0.32 ***
  Asian 0.41 ** 0.41 ** 0.53 † 0.55 0.55 0.59 0.61 0.67 0.27 *** 0.28 **
  Other 0.88 0.82 0.71 0.62 0.28 *** 0.22 *** 0.46 0.40 0.84 0.80
Age 0.96 0.96 0.94 * 0.94 * 0.98 0.99 0.98 0.98 0.99 0.99
Education (College graduate)
  Less than high school 0.22 *** 0.20 *** 0.46 *** 0.43 *** 2.32 ** 2.20 * 3.51 *** 3.36 *** 5.47 *** 5.57 ***
  High school graduate 0.53 *** 0.52 *** 0.96 0.94 1.51 1.46 1.72 * 1.69 * 3.29 *** 3.35 ***
  Vocational training 0.72 * 0.68 * 1.13 1.10 1.72 † 1.62 + 2.69 *** 2.58 *** 3.65 *** 3.63 ***
  Some college 0.81 † 0.75 * 1.26 * 1.22 † 2.07 *** 1.97 ** 2.33 *** 2.22 *** 2.70 *** 2.61 ***
Married, ever (no) 0.77 * 0.78 † 0.65 *** 0.66 *** 0.61 * 0.62 * 0.67 * 0.69 * 0.90 0.92
No children (at least one child) 1.52 *** 1.63 *** 1.51 ** 1.61 *** 0.76 0.81 0.85 0.90 0.68 *** 0.71 **
Parent alcohol consumption (none)
 < 2 or 3 days a month 1.28 * 1.27 * 1.45 ** 1.48 ** 0.97 0.99 0.91 0.91 1.18 † 1.19 †
  > once or twice a week 1.47 ** 1.46 ** 1.69 *** 1.72 *** 1.25 1.29 1.05 1.07 1.34 * 1.35 *
  Missing 1.70 *** 1.67 *** 1.40 † 1.38 † 1.36 1.33 1.18 1.14 1.83 *** 1.81 ***
Parent smokes tobacco (no) 1.23 * 1.16 1.00 0.96 1.49 ** 1.41 * 1.29 + 1.22 † 2.02 *** 1.96 ***
Depressive Symptoms 1.05 ** 1.02 1.10 *** 1.08 *** 1.10 *** 1.08 ** 1.07 ** 1.06 * 1.07 *** 1.05 **
Source: Waves III and IV National Longitudinal Study of Adolescent Health 
† p < .10.  * p < .05  ** p < .01  *** p < .001 
Note: Referent in parentheses
Model 1 Model 2 Model 1 Model 2 Model 1
Alcohol Abuse Alcohol Dependence Drug Abuse Drug Dependence Nicotine Dependence
Model 2 Model 1 Model 2 Model 1 Model 2
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Model 2 controls for physical abuse in childhood, sexual assault, and physical assault in 
the past year. Having ever been sexually assaulted and physical assault in the past year are 
associated with an increase of substance abuse and dependence for all dependent variables. 
Sexual assault increases the likelihood of alcohol abuse and dependence by 253% and 71% 
respectively, drug abuse and dependence by 91% and 85% respectively, and nicotine dependence 
by 201%. Physical assault in the previous year increases alcohol abuse and dependence by 24% 
and 63% respectively, drug abuse by 47%, and nicotine dependence by 19%. Physical abuse in 
childhood is only related to increased alcohol abuse: respondents who report physical abuse are 
35% more likely to report alcohol abuse. Measures of victimization do not fully explain elevated 
substance abuse and dependence among sexual minority groups; however, they do partially 
mediate the relationships for all measures. Victimization explains between 12% and 14% of the 
disparity in alcohol abuse, 9% and 11% of the disparity in alcohol dependence, 11% and 15% of 
the disparity in drug abuse, 11% and 12% of the disparity in drug dependence, and 10% and 11% 
of the disparity in nicotine dependence. 
Table 4 presents the results for male respondents. There are no differences in alcohol 
abuse or dependence by sexual minority status among males. Heterosexual males who report at 
least one same-sex sexual relationship are 2.3 times more likely to abuse drugs and 1.8 times 
more likely to dependent on drugs. Bisexual-identified males are the only sexual minority 
identity group more likely to be nicotine dependent: they are 48% (p < .05) more likely to be 
nicotine dependent compared to heterosexual males with opposite-sex only sexual relationships. 
Parent alcohol use is related to alcohol abuse and dependence and drug dependence, and parent 
smoking is associated with an increase in the odds of nicotine dependence. Depressive symptoms 





Table 4.  Odds Ratios for differences in substance abuse and dependence by sexual minority status among males
Sexual Minority Status (Heterosexual)
Gay 0.80 0.77 1.41 1.37 1.23 1.13 0.83 0.77 0.99 0.97
Bisexual 0.91 0.88 1.12 1.10 1.01 0.95 0.96 0.91 1.37 † 1.37 †
Heterosexual, Same-Sex Sex 0.92 0.81 1.37 1.22 2.35 ** 1.92 * 1.82 † 1.48 1.30 1.19
Victimization
  Physical abuse, before 18  (no) 1.19 † 1.16 1.21 1.12 0.97
    missing 1.01 1.05 1.16 1.07 1.14
Rape, ever (no) 1.68 ** 1.55 * 2.06 ** 2.10 ** 1.55 *
Sexual assault, previous 12 months (no) 1.46 *** 1.44 *** 1.90 *** 2.00 *** 1.41 ***
Race/ethnicity (non-Hispanic white)
  Non-Hispanic black 0.29 *** 0.28 *** 0.24 *** 0.23 *** 0.18 *** 0.17 *** 0.11 *** 0.11 *** 0.39 *** 0.37 ***
  Hispanic 0.59 *** 0.59 *** 0.52 *** 0.52 *** 0.63 ** 0.62 ** 0.60 ** 0.60 ** 0.35 *** 0.59 ***
  Asian 0.49 ** 0.49 ** 0.84 0.85 0.62 0.65 0.84 0.90 0.57 ** 0.85 *
  Other 0.87 0.86 0.96 0.96 0.71 0.74 0.36 + 0.37 + 0.83 0.97
Age 0.98 0.98 0.99 0.99 1.02 1.02 0.98 0.99 0.97 0.97
Education (College graduate)
  Less than high school 0.67 ** 0.65 ** 0.86 0.84 3.16 *** 3.03 *** 2.64 *** 2.54 *** 4.58 *** 4.48 ***
  High school graduate 0.74 * 0.74 * 1.01 1.00 1.83 ** 1.78 ** 1.47 † 1.43 † 2.33 *** 2.31 ***
  Some college 1.13 1.10 ** 1.44 *** 1.40 ** 2.03 *** 1.91 *** 1.80 *** 1.70 *** 2.02 *** 1.97 ***
Married, ever (no) 0.75 ** 0.77 ** 0.69 *** 0.70 *** 0.63 ** 0.65 * 0.55 *** 0.57 *** 0.83 * 0.84 *
No children (at least one child) 1.15 1.16 0.98 0.99 0.94 0.95 0.67 * 0.68 * 0.82 * 0.82 *
Parent alcohol consumption (none)
 < 2 or 3 days a month 1.41 ** 1.39 ** 1.15 1.14 1.17 1.14 1.35 + 1.32 † 1.05 1.04
  > once or twice a week 1.57 *** 1.59 *** 1.35 * 1.36 * 1.25 1.28 1.23 1.26 0.96 0.96
  Missing 1.33 † 1.33 † 1.20 1.20 1.21 1.23 1.96 ** 2.00 ** 1.44 ** 1.45 **
Parent smokes tobacco (no) 1.04 1.03 0.98 0.96 1.25 1.22 1.25 1.22 1.84 *** 1.83 ***
Depressive Symptoms 1.06 *** 1.05 ** 1.12 *** 1.10 *** 1.09 *** 1.07 * 1.13 *** 1.10 *** 1.10 *** 1.09 ***
Source: Waves III and IV National Longitudinal Study of Adolescent Health 
† p < .10.  * p < .05  ** p < .01  *** p < .001 
Note: Referent in parentheses
Alcohol Abuse Alcohol Dependence Drug Abuse Drug Dependence Nicotine Dependence
Model 1 Model 2 Model 1 Model 2Model 1 Model 2 Model 1 Model 2 Model 1 Model 2
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Model 2 adds controls for victimization. Childhood abuse is only associated with an 
increased risk of alcohol abuse (OR = 1.19, p < .10). Sexual and physical assault in the previous 
12 months is associated with increase odds of substance abuse for all measures. Sexual assault 
increases the odds of alcohol abuse and dependence by 70% and 57% respectively, drug abuse 
and dependence by 200%, and nicotine dependence by 52%. Physical assault in the previous 12 
months increases the odds of alcohol abuse and dependence by 47% and 44% respectively, 91% 
and 200% respectively, and nicotine dependence about 41%. Because disparities do not exist by 
sexual minority status for all dependent variables, victimization does not have a mediating effect 
on sexual minority substance abuse in many cases. However, victimization reduces the odds of 
drug abuse and dependence of heterosexual-identified men with same-sex sexual by over 18%. 
In Model 2, the relationship between heterosexual men with same-sex sexual histories and drug 
dependence is no longer statistically significant. Victimization does not affect the elevated risk of 
nicotine dependence among bisexual men.  
 
Impact of Victimization on Substance Abuse among Sexual Minorities 
Table 5 presents the Average Treatment Effects (ATEs) and 95% confidence intervals for the 
three types of victimization on substance abuse and dependence among sexual minority 
populations. Thus, persons who identify as heterosexual and report opposite-sex only sexual 
histories are excluded from this analysis. I employ subclassification by quartile matching to 
retain the greatest number of observations possible. The ATEs are derived from logistic 
regression models that balance on all the variables included in Model 1 of Tables 2 and 3. Once 
demographic factors, parent alcohol and tobacco use, and mental health are accounted for, the 
ATEs for all measures of victimization are not significant. For example, physical abuse in 
childhood is associated with a 3% increase in reporting alcohol abuse; however, the result is not 
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statistically significant. The ATE of sexual assault on alcohol abuse is the largest effect: sexual 
assault is associated with a 9% increase in the odds of reporting alcohol abuse; however, the 
confidence interval ranges from -4% to 21%. Similarly, the confidence intervals for the ATE of 
physical assault on substance abuse and dependence suggest that within sexual minority 







Phsyical abuse in childhood 3.14 (-3.11, 9.66)
Sexual assault, ever 8.84 (-3.15, 20.63)
Physical assualt, previous 12 months 2.47 (-3.87, 9.17)
Phsyical abuse in childhood 2.04 (-3.18, 7.55)
Sexual assault, ever 4.16 (-3.25, 12.38)
Physical assualt, previous 12 months 2.93 (-3.89, 10.35)
Phsyical abuse in childhood 0.00 (-4.97, 4.22)
Sexual assault, ever 3.81 (-3.31, 11.47)
Physical assualt, previous 12 months 1.80 (-3.83, 7.71)
Phsyical abuse in childhood 0.00 (-4.85, 4.56)
Sexual assault, ever 3.71 (-5.07, 12.49)
Physical assualt, previous 12 months 2.15 (-5.55, 9.48)
Phsyical abuse in childhood 1.36 (-3.27, 6.22)
Sexual assault, ever 3.41 (-2.99, 10.62)
Physical assualt, previous 12 months 0.00 (-3.93, 4.03)
† p < .10.  * p < .05  ** p < .01  *** p < .001 
ATE= Average Treatment Effect; CI=Confidence Interval
Table 5. Average treatment effect (ATE) of Victimization on Sexual 
Minority Substance Abuse (N=2,114)
Alcohol Abuse 








Substance abuse and dependence are major public health problems (Kassel, Stroud, and Paronis 
2003; McClellen et al. 2000; Nut et al. 2010; Room, Babor, and Rehm 2005). The elevated rates 
of alcohol, drug, and tobacco use demonstrated among sexual minority populations poses threats 
to both the mental and physical health outcomes of the population (for a review see Marshal et 
al. 2008). This chapter contributes to the literature on the role of victimization on substance 
abuse and dependence disparities by sexual orientation in several ways.  
 First, in addition to examining substance abuse disparities by sexual orientation identity, 
I also include heterosexual-identified persons with histories of same-sex sexual relationships. 
The results presented in this chapter show that this group has a risk profile that differs from 
heterosexual-identified respondents who report opposite sex only relationships. Moreover, 
supplementary analyses (not shown) revealed an elevated risk of reporting all three measures of 
victimization among heterosexual females with same-sex histories; and heterosexual males with 
same-sex sexual relationships are 6 times as likely to report having been sexually assaulted 
compared to heterosexual-identified respondents who report opposite sex only relationships.  
The results from Tables 3 and 4 show that among females, heterosexual-identified 
women with same-sex sexual histories have an elevated risk of both abusing and being 
dependent on alcohol, drugs, and nicotine. Among males, this is the only group to report 
increased risk of drug abuse and dependence. Heterosexual-identified men with same-sex 
partners are over two times more likely to abuse drugs and 1.8 times more likely to be dependent 
upon drugs compared to heterosexual-identified men with opposite-sex only partners. These 
results reveal that victimization and substance abuse patterns vary not only by identity, but also 
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by sexual behavior and suggest that previous work that has examined disparities by sexual 
orientation identity or behavior alone may misestimate disparities by sexual minority status. 
Heterosexual-identified men and women may have elevated risk of substance abuse 
compared to heterosexual-identified persons with opposite-sex only relationships for several 
reasons. Traditional sexual identity models proposed by Cass (1979), Coleman (1982), and 
Troiden (1989) suggest that sexual identity development occurs in phasic transitions during the 
development of a cohesive gay/lesbian sexual identity. Within this framework, heterosexual-
identified persons who engage in same-sex sex are seen as being in a transitional phase 
characterized by increased levels of cognitive dissonance and stress. It follows that these models 
view this sexual minority population as “in transition,” and therefore susceptible to increased 
levels of internalized stress and distress that may be associated linked to higher rates of 
substance abuse. Moreover, this population may be less likely to access resources or have access 
to social support. Additionally, because I am unable to determine whether same-sex sexual 
relationships occurred within the context of coercion or not, it is possible that in some cases, 
reported same-sex sexual relationships may be explained by sexual assault. In particular, this 
may be true of male heterosexual respondents with same-sex sexual relationships: they are 6 
times as likely to report sexual assault, and controlling for victimization explains almost 20% of 
the disparity in drug abuse and drug dependence. Supplementary analyses not shown that 
differentiated heterosexual-identified respondents that reported same-sex sex by whether they 
also reported having been sexually assaulted, however, showed no significant differences in the 
odds ratios between these two groups. 
This chapter also contributes the literature on the explanatory role of victimization on 
substance abuse disparities. Among females, both bisexual and gay-identified women are 
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associated with increased risk of abuse and dependence, and this elevated risk is in part 
explained by differences in victimization. While childhood physical abuse is not consistently 
related to substance abuse and dependence, sexual assault is associated with elevated risk for all 
substance abuse and dependence indicators, as is physical assault with the exception of drug 
dependence. These measures explain approximately between 8.5% and 16% of the differences by 
sexual orientation identity in substance abuse, suggesting that victimization is an important 
pathway through which substance abuse disparities are manifested. Roberts et al. (2010) recently 
examined the role of physical and sexual abuse in childhood on alcohol and tobacco use 
disparities by sexual orientation among females and found that these measures explained roughly 
6% of the disparity in a alcohol use between the ages of 15 and 17 and between 16 and 13% of 
the difference in smoking status between the ages of 15-19. This study however focused on 
substance use, rather than abuse or dependence, only examined disparities in adolescence, and 
focused solely on females.   
The focus on females may be in part due to the fact that fewer disparities in substance 
abuse among adult males have been documented. The results presented in Table 4 reflect this 
trend. There are no significant differences in alcohol abuse or dependence by sexual orientation; 
only heterosexual males with same-sex sexual histories are more likely to abuse or be dependent 
on drugs; and only bisexual males are marginally more likely to be nicotine dependent (1.47, p < 
.10). Victimization, however, is a strong mediating path for heterosexual males with same-sex 
relationships; as stated before, it explains 17% of the relationship between this sexual minority 
group and drug abuse and dependence.  
Differences in sexual minority substance abuse by gender may be driven by several 
mechanisms. First, as stated before, males are more likely to abuse substances, making the 
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comparison group for sexual minority males at baseline higher than the female comparison 
group, and therefore more difficult to detect increased risk in sexual minority among male 
respondents. Among females, binge drinking and substance abuse are less common. As such, 
elevated rates of substance abuse may be more easily detected among female sexual minorities. 
Second, the divergence in gender differences in substance abuse between heterosexual and non-
heterosexual respondents may be partially explained by differences in coping styles between 
males and females. Female sexual minority respondents may be more likely to use substances in 
response to increased depressive symptoms compared to males (Kessler et al. 1997; Rhode et al. 
1996). 
Alternatively, persons who identify as non-heterosexual may experience increased gender 
role stress or maintain more non-traditional gender-role beliefs (Olson and King 1996; Remafedi 
1990). Theories of deviance suggest that people who reject traditional gender roles may rebel 
against other traditional gender norms, experience elevated rates of depressive symptoms, and 
engage in more risk taking behaviors (Huselid and Cooper 1992; Peralta and Christie-Mizell, 
2009). Traditional or conventional gender role attitudes have been linked to increase alcohol 
abuse among males and decreased abuse among females (Huselid and Cooper 1992; McCreary, 
Newcomb, and Sadava 1999), while agentic gender role attitudes have been shown to be 
protective against alcohol abuse among males (McCreary, Newcomb, and Sadava 1999).  
A study of differences in substance abuse among female sexual minorities may be related 
to atypical gender presentation. Rosario, Scrimshaw and Hunter found that “butch” or more 
masculine identified lesbian and bisexual women were more likely to engage in substance abuse 
than “femme” or more feminine identified bisexual and lesbian women. Additionally, atypical 
gender presentations have been associated with increased levels of victimization and 
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psychological distress, which may also increase resulting increased levels of substance abuse 
(Levitt and Horne 2002; Levitt and Hiestand 2004; Wyss 2004). While I cannot directly test how 
gender presentation varies across sexual orientation identities with the Add Health data, within 
sexual minority identity group analyses (not shown) provide some evidence for a reversal of 
substance abuse trends among males and females. For all dimensions of substance abuse, among 
heterosexual-identified persons, females are between 40 and 50% less likely to abuse or be 
dependent on substances compared to males. However, among bisexual-identified and gay-
identified respondents, female respondents are either as likely or more likely than males to report 
substance abuse and dependence. As stated before, high rates of substance abuse among the 
heterosexual male population compared to the heterosexual female population makes detecting 
substance abuse risk among sexual minority males more difficult.  
 Finally, I use propensity score matching to examine how victimization affects differences 
in substance use and abuse among sexual minority populations. The results reveal that while 
sexual abuse has the largest average treatment effect on substance abuse and dependence, 
particularly for alcohol, the confidence interval for all ATEs crosses zero, suggesting that the 
measures of victimization do not have a significant effect on substance use or abuse when the 
sample is restricted to persons who identify with a sexual minority identity. While these 
measures impact differences between sexual minority and non-sexual minority groups, the 
effects are not strong for explaining use within the sexual minority population. Other work has 
found that among gay physical, verbal, or sexual victimization did not impact the likelihood of 
tobacco use (Blosnich and Horn 2011; Ortiz-Hernandez, Gomez Tello and Valdes 2009), and 
that among gay women, only physical victimization was associated with increases in tobacco use 
(Blosnich and Horn 2011). This may be in part due to the fact that other factors may be driving 
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differences in substance abuse among sexual minority populations. The minority stress model 
suggests that sexual minorities suffer from chronic institutional and interpersonal discrimination 
related to their minority status (Meyer 2003). This chronic exposure to discrimination and 
stigmatization may make differences in the effect of specific incidences of victimization harder 
to detect, as the baseline exposure to discrimination is high among this population. Indeed, 
research on gay men in New York City has demonstrated high rates of internalized homophobia, 
stigma, and prejudice as predictive of psychological distress, net of integration and support 
variables (Meyer 1995). High levels of stress may be due to fears of discrimination, concealment 
of sexual orientation, and internalization of negative events (Croteau 1996; Meyer 1995; Waldo 
1999). Alternatively, historically gay and lesbian clubs and bars have been “safe spaces” for 
sexual minorities. Thus, some research has suggested that having higher levels of identity 
integration and involvement with the gay and lesbian community may actually be related to 
higher levels of substance abuse (Baiocco, D’Alessio, and Laghi 2010). Future research should 
examine whether identity concealment, high levels of identity integration, or both processes are 
at work for shaping sexual minority substance abuse disparities.  
Another limitation of this research is that while I include controls for parent alcohol and 
tobacco use, I am unable to fully address confounding genetic factors that influence exposure to 
abuse in childhood as well as respondent disposition toward substances. As stated before, these 
factors may play a role in the relationship between victimization and substance abuse; however, 
they are unlikely to account for the total relationship. Moreover, physical assault in the previous 
12 months is a strongly correlated with substance abuse and use and because of the age range of 
the respondents (24-33 years old), is unlikely to have been perpetrated by the respondents’ 
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parents. The use of retrospective data to assess abuse in childhood may also be problematic as 
there may be recollection bias in the sample.  
The results presented in this chapter illustrate a pronounced substance abuse risk among 
bisexual-identified, gay-identified, and heterosexual-identified females with same-sex sexual 
encounters compared to heterosexual-identified females with opposite-sex only sexual 
encounters. The results also show that a unique risk profile exists for heterosexual-identified men 
with same-sex sexual partners compared to heterosexual men with opposite sex only 
relationships. Further, the results suggest that victimization is a key path through which 
substance abuse and dependence disparities are manifested by sexual minority status, particularly 
among females. While more research is needed to understand the complicated links between 
victimization, sexual orientation, and substance abuse in order to develop effective strategies to 
improve the well being of sexual minorities in the United States, these results suggest that more 




CHAPTER FIVE: THE SOCIAL ENVIRONMENT AND MENTAL HEALTH 
 
Durkheim’s classic piece Suicide: A Study in Sociology laid the groundwork for social capital 
theory and the influence of macro-level social factors on individual-level phenomena. Durkheim 
posits that individual-level pathology is related to societal-level integration and cohesion, which 
are critical for maintaining individual level normative behavior. By showing that the degree to 
which macro-level integration was reflected in suicide rate variation, he suggested that a strong 
collective conscious can reinforce pro-social desires and behaviors conducive to the functioning 
of society, while a weak collective conscious or low levels of social integration can result in 
individual level deviations from normative behaviors and attitudes.  
Interest in the role of social conditions and integration for health outcomes continues 
today. In their 2000 review article “From Social Integration to Health: Durkheim in the New 
Millennium,” Berkman et al. articulate that social integration and social networks are an 
important part of health behaviors and outcomes through four main pathways: provision of social 
support, social influence, social engagement and attachment, and access to resources and 
material goods. Berkman et al. (2000) further argue that the study of the social networks should 
not come at the exclusion of understanding how social context influences health behaviors and 
outcomes. Social networks and individuals are situated within political and cultural contexts, as 
well as varying level of social cohesion that may have important implications for individual-level 
health outcomes.   
In his work on minority stress theory, Meyer (1995, 2001) argues that minority groups 
experience excess levels of stress associated with their minority status. Building off of 
Durkheim’s work on the role of social integration, Meyer argues that because minority stress is 
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related to conflict between the relatively stable norms and values of dominant groups in society 
and those of minority groups, minority stress is structural and integrally linked to the social 
environment. That is, individual perceptions of self-worth are constructed through continuous 
evaluation of the self, not only against the perceived evaluation of others in interpersonal 
situations, but also against dominant cultural values perpetuated in the social environment.  
Sexual minority status is a demographic characteristic associated with lower levels of 
social integration and increased exposure to stress and discrimination that may impact mental 
health outcomes. Indeed much work has documented elevated rates of victimization and 
discrimination among sexual minorities (Herek, Capitanio, and Windaman 2002; Herek 1993, 
2009; Huebner, Rebchook, and Kegeles 2004; Pilkington and D’Augelli, 1995; Russell, Seif, and 
Truong 2001; Savin-Williams 1994) as well as elevated rates of depressive symptoms and 
increased suicidality  (Garofalo et al. 1999; Hershberger, Pilkington, and D’Augelli, 1997; 
Remafedi et al. 1991; Russell 2003). The extent to which social environments influence mental 
health among sexual minority populations, however, remains largely unknown. This chapter 
investigates the role of the social environment on mental health outcomes among sexual 
minorities in two ways.  First, I examine mental health disparities among sexual minorities and 
the mediating role of both individual-level and school mean-levels of social integration on 
mental health disparities in adolescence and young adulthood. Second, I examine the relationship 
between neighborhood characteristics and mental health among sexual minorities and whether 
changes in neighborhood environments between adolescence and young adulthood may improve 
mental health outcomes among sexual minorities. 
 
School Environment and Mental Health 
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As stated before, Durkheim’s work on social integration emphasizes how contextual-level factors 
influence individual-level well-being. During adolescence, schools are an important site for 
social interactions as adolescents begin to form strong bonds outside of the family. Feelings of 
belonging in school settings have been documented as an important factor for healthy 
development (Anderman and Freeman 2004; Baumeister and Leary 1995; Borowsky, Ireland, 
and Resnick 2003; Maddox and Prinz 2003; Osterman 2000; Resnick, et al. 1997),  
While much work has examined the effects of school connectedness on academic 
performance outcomes, fewer studies have examined the effect of school connectedness on 
mental health. Resnick et al. (1997) found a negative association between school connectedness 
and psychological distress, finding that school connectedness accounted for between 13 and 18% 
of variance in emotional distress. Other work has connected school level connectedness to 
mental health outcomes (Jacobson and Rowe 1999). Prospective studies of the effect of school 
connectedness have found that levels of school connectedness are not only associated with 
concurrent mental health outcomes, but are also associated with better mental health over short-
term follow-ups (Kupermine, Leadbetter and Blatt 2001; Shochet et al. 2006; Ross, Shochet, and 
Bellair 2010).  Both of these studies found, however, that mental health did not predict future 
levels of school connectedness, suggesting a uni-directional relationship between school 
connectedness and mental health outcomes. 
For sexual minority youth, school settings can be particularly stressful as they are often 
sites of victimization, harassment, and discrimination and lower levels of school belonging have 
been documented among sexual minority youth (Galliher, Rostosky, and Hughes 2004). In their 
2009 report, the Gay, Lesbian, and Straight Education Network found that 9 out of 10 (Lesbian, 
Gay, Bisexual, and Transgender) LGBT adolescents reported harassment in school and that 2 out 
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of three of LGTB adolescents reported feeling unsafe because of their sexual orientation (Kosciw 
et al. 2010). Using the Add Health data, Russell et al. (2001) showed that respondents who 
reported both-sex attraction have more school problems and lower grade point averages than 
opposite-sex only attracted youth. Other research has documented lower levels of school 
connectedness among bisexual-identified and behaviorally bisexual youth compared to same-sex 
only oriented youth (Saewyc et al. 2009). Thus, social acceptance, feelings of belongingness, and 
safety may be an important pathway through which mental health disparities by sexual 
orientation are mediated. For example, because the high levels of victimization that sexual 
minorities are exposed to have been linked to poorer mental health (Hershberger and D’augelli 
1995), perceived safety and belongingness are important paths through which sexual minority 
health may be improved.  
While some work has investigated feelings of school belonging among sexual minority 
youth, fewer studies have examined how the normative environment of school belonging may 
affect mental health outcomes. One study examined both the effects of school level and 
individual connectedness on mental health and found that the effect of individual level school 
connectedness was tempered by overall school levels of belonging (Anderman 2002). That is, in 
schools where there is an overall high sense of belonging, the impact of the individual level of 
school connectedness is smaller than in schools with overall low feelings of connectedness. The 
role of school-level social integration for understanding sexual minority mental health disparities 
is unknown as are the long-term implications of school-level connectedness on future mental 
health. 
 
Neighborhood Environment and Sexual Minority Mental Health 
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Research that has examined the role of social integration and specific regional policies have 
documented that the social environment has important implications for sexual minority mental 
heath (for a review see Hatzenbuehler 2010). That is, sexual minority mental health has been 
shown to vary between regions where policies exist that discriminate against sexual minorities, 
and between environments where policies are present that protect sexual minorities against 
discrimination. For example, in states where same-sex marriage has been banned, higher levels 
of depressive symptoms among sexual minorities have been demonstrated (Hatzenbuehler, 
McLaughlin, Keyes, and Hasin 2010; Riggle, Rostosky and Horne 2009). The effects of the 
social environment on mental health, however, are not limited to specific policies, but may be 
linked to normative attitudes toward same-sex sexual orientation. 
Studies that have examined the sociodemographic correlates of homophobic attitudes 
have documented that certain sociodemographic characteristics are associated with more 
homophobic attitudes. For example, rural environments have been identified as being more 
hostile toward sexual minorities than urban environments (Bell and Valentine 1995; D’Augelli 
and Hart 1987; Kosciw, Greytak, and Diaz 2009; Poon and Saewyc 2009). In a study of sexual 
minorities in rural environments 45% of nonmetropolitan respondents reported that ‘the worst 
thing’ about the rural environment was living in a homophobic environment while 15% reported 
not having the same-rights as opposite sex couples. Other work examining the correlates of 
homophobia have documented that increased levels of education are associated with more 
tolerant attitudes (Walch et al. 2010) and that religious and political conservative groups were 
more likely to be homophobic (Morrison and Morrison 2002; Oswald and Culton 2003; Walch et 
al. 2010). Thus, social environments that are rural, have lower levels of education, and have 
higher percentages of Republican voters may have implications for sexual minority depression.   
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Research has shown that sexual minorities migrate to more tolerant social environments.  
Indeed, studies that have investigated gay migration suggest that gay men and women move 
from less tolerant, rural areas, to more urban areas (Aldrich 2004; Black et al. 2002; Cooke and 
Rapino 2007; Knopp and Brown 2003; Walther and Poston 2004; Weston 1995) with higher 
concentrations of gays and lesbians (Aldrich 2004; Cook and Rapino 2007). Migration of sexual 
minorities may have implications for mental health. Indeed sexual minorities residing in less 
tolerant locations may be exposed to increased levels of minority stress. Thus, moving may  
reduce minority stress and improve mental health. The extent to which moving to more urban, 
more educated, less Republican environments is related to mental health outcomes among sexual 
minorities, however, is unknown. Moreover, sexual minorities residing in locations with higher 
concentrations of same-sex couples may also be related to improvements in mental health as 
these environments may provide sexual minorities with better social networks and a more 
socially accepting environment.  
 
Aims 
This chapter examines how the social integration influences mental health among sexual 
minorities in two ways. First, I examine the impact of social integration on mental health 
disparities between sexual minorities at the individual and the school-level during both 
adolescence and young adulthood. Second, I examine the role of the social environment on 
mental health outcomes among sexual minority populations and how changes in the social 




I present descriptive statistics for the total sample and by sexual minority status for all covariates 
used in the analysis. The Add Health data surveyed 80 high schools and 52 middle schools.  
Each individual in the school was administered a short survey that asked respondents questions 
regarding school connectedness, perceived safety, perceived prejudice, and perceived social 
acceptability. A subsample of respondents was selected for in-depth, in-home surveys that 
assessed depressive symptoms. I use multilevel Ordinary Least Squares (OLS) regression to 
assess if social integration at the school and the individual level mediate mental health disparities 
by sexual minority status.  I include a random intercept to adjust for potential endogeneity 
associated with immeasurable school characteristics and non-independence between individuals 
nested within the same school.  Individual reports of school integration are entered into level one 
(individual) of the equation, while school level integration variables, which are the school mean 
scores for perceived safety, prejudice, attachment and social acceptability described in Chapter 2, 
are entered into level two (school level) of the equation. I employ the GLLAMM commands 
available in Stata 9.0.  The sample includes individuals with full information on all covariates 
that were followed between Wave I and III of the Add Health survey (N = 14,145). For the 
follow-up analysis at Wave III, the sample size drops to 10,766. 
Second, to assess the role of moving as a coping strategy and the effects of social 
environments on mental health among sexual minorities I used OLS regression. The sample for 
this portion of the analysis is restricted to respondents who report a mostly heterosexual, 
bisexual, mostly gay, or gay identity at Wave III of the survey (N = 1,328). Contextual 
information on neighborhood characteristics is not available for Wave IV of the survey; thus, I 
focus solely on mental health at Wave III.  I regress depressive symptoms on census block and 
tract measures of characteristics that are associated with homophobic attitudes, including percent 
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Republican voters, percent urban, and percent respondents with college degrees. Census block 
information is provided for respondents at Waves I and III on these characteristics. I control for 
factors at Wave I and then create change scores (WI-WIII) for these characteristics to capture 
changes in respondent’s social environment between Waves I and III. Unfortunately, I do not 
have geographic data on the location of the individual’s residences, and am therefore unable to 
control for state level specific policies. Wave III of the survey provides information on the 
percent of same-sex couples in the census tract and is therefore included in the model. 





Because school level variables are only collected at Wave I of the survey, I use the only marker 
of sexual minority status at Wave I: sexual attraction (for more information see Chapter One).  
Respondents are coded as reporting opposite-sex only romantic attraction (referent), both-sex 
romantic attraction, or same-sex only romantic attraction.  
For the analysis of the relationship between neighborhood environment and mental 
health, I use sexual orientation identity measured at Wave III.  Respondents included in the 
sample report either a mostly heterosexual, bisexual, mostly gay, or 100% gay identity. To 
produce more stable estimates, respondents who report a mostly heterosexual or bisexual identity 





The measure of depressive symptoms follows the Center for Epidemiologic Studies Depression 
Scale (Radloff 1977). The depressive symptoms scale is derived from a series of ten questions 
that ask respondents “how often was each of the following things true in the past seven days: you 
were bothered by things that usually don’t bother you; you felt that you were just as good as 
other people; you had trouble keeping your mind on what you were doing; you felt depressed; 
you felt that you were too tied to do things; you were happy; you enjoyed life; you felt that 
people disliked you; you cried frequently.3” The scale is the sum of these ten questions and 
ranges from 0 to 31.  The CES-D scale at Wave I has an alpha of .76 and at Wave III an alpha of 
.80. 
  
Community Level Variables 
To examine the effect of the social environment and changes in the social environment on mental 
health among sexual minorities, I include measures of four dimensions of the social environment 
at the neighborhood level: percent urban, percent Republican, percent college educated, and 
percent same-sex couples.  GPS coordinates were taken at the time of in-home interviews at both 
Waves I and III that were then linked to a variety of contextual level data sources (see Chapter 
One for more detail). I include county level measures of the percent of residents who voted 
republican in the most recent senatorial election race, the percent urban in an urbanized area, and 
the percent of respondents who have a college degree.   
I include measures of the percent republican, urban, and college educated at Wave I of 
the survey as well as a change score that captures the difference between Wave I contextual 
                                                
3 Items “you were happy” and “you enjoyed life” were reversed coded so that increases in the 
scale indicate increases in depressive symptoms. 
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measures and Wave III contextual measures. The Wave I contextual measures range from 0 to 
100% and are recoded into deciles ranging from 1 to 10. Change scores are constructed 
subtracting Wave III contextual variables from Wave I contextual variables and are also recoded 
into deciles that range from -10 to 10. I also include a measure of the percent same-sex couples 
in the census block. This measure, however, is only included in Wave III of the survey. Because 
of the small range of the variable (0 to 8.0 percent), this variable is coded into a series of dummy 
variables that capture whether respondents live in an area with 0% same-sex couples (referent); 
1.0% same-sex couples, or 2.0% to 8.0% same sex couples.  
 
Other Covariates 
Individual and school level perceived prejudice, safety, attachment, and social acceptability are 
used in this Chapter. Controls included in the analysis of school environment and mental health 
include respondent’s sex, age, and race/ethnicity as well as parents’ level of education and 
parent- reported government aid. In the analysis of neighborhood environment and mental health, 
I control for respondent sex, race/ethnicity, education level, and depressive symptoms at Wave I.  





Table 1 presents the descriptive statistics for the total population and by sexual minority status. 
The majority of respondents report opposite-sex only attraction (94%). About 1% report same-
sex only attraction and about 5% report both-sex attraction.  
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  Opposite-sex only 94.19
  Same-sex attraction, only 0.94
  Both-sex attraction 4.87
Female 50.28 50.95 57.86 36.86
Race/Ethnicity 
  Non-Hispanic white 67.6 68.06 45.96 ** 64.92
   Non-Hispanic black 16.15 15.95 31.82 ** 16.05
  Hispanic 10.24 10.14 11.66 11.94
 Asian 3.89 3.9 5.66 2.77
  Other 2.12 1.95 4.9 4.33 *
Age 15.81 15.79 16.02 16.17
Parent Education
  Lt hs 19.34 19.07 29.67 21.38
  HS grad 21.78 21.77 33.63 20.67
 > HS 57.73 58.04 35.45 * 56.94
  Missing 1.15 1.12 1.25 1.01
Parent Aid
  None 75.17 75.55 60.65 74.14
  One Form 5.93 5.84 2.46 + 6.11
  2-3 Forms 5.52 5.4 14.76 6.12
  Missing 13.38 13.21 22.13 13.63
School Level (second level)
  Prejudice 3.16 3.19 3.21 3.22
  Safety 2.19 2.25 2.37 * 2.29 *
  Accepted 4.09 3.77 3.75 3.75
  Attachment (Scale) 11.88 11.15 10.88 * 11.05 *
Individual Level 
  Prejudice 3.2 3.15 2.98 3.35 **
  Safety 2.26 2.18 2.33 2.28 +
  Accepted 3.77 4.09 3.88 3.98 *
  Attachment (Scale) 11.15 11.92 11.14 * 11.36 **
CES-D Scale Wave I 6.3 6.24 8.16 *** 7.29 ***
CES-D Scale, Wave III* 5.35 5.32 6.74 *** 5.78 *
N N=14145 8,855 N=99 N=484
Source: Waves I and III of the National Longitudinal Study of Adolescent Health 
† p < .10.  * p < .05  ** p < .01  *** p < .001 
*N for CES-D Scale Wave III=10,766
Significance tests are bivariate tests comparing sexual minority groups to referent 
group (opposite sex only attraction)
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Mean school level measures of perceived safety vary by sexual minority status as do 
mean school levels of school attachment, but not for school level perceived prejudice. There are 
important differences in individual level evaluations by sexual minority status. Respondents who 
report opposite-sex attraction report have significantly higher levels of school attachment (11.92) 
compared to same-sex attracted (11.14, p < .05) and both-sex attracted (11.36, p < .01) youth. 
There are no differences between same-sex and opposite-sex only attracted youths’ perceived 
prejudice, safety, or social acceptance, however both-sex attracted youth report significantly 
higher levels of perceived school prejudice, safety, and social acceptability. Respondents who 
report both-sex attraction also report higher levels of depressive symptoms at Wave I and III than 
respondents who report opposite-sex only attraction. 
 
Depressive Symptoms at Wave I 
Table 2 presents the betas for sexual minority status and both individual and school level 
measures of school integration. Model 1 presents the coefficients for the baseline model, which 
controls only for sociodemographic characteristics. Models 2 assess the effect of school-level 
measures of school integration on mental health, Model 3 assesses the effect of individual level 
assessments of school integration on mental health and Model 4 controls for both school and 
individual level measures of integration.   
Model 1 shows that controlling for sociodemographic factors only, respondents who 
report same-sex attraction only (β = 1.37, p < .05) and respondents who report both-sex 
attraction (β = 1.10, p < .001) have higher levels of depressive symptoms than respondents who 
report opposite-sex only attraction. Controlling for school level integration measures has no 
effect on sexual orientation disparities in mental health. School-level perceived social 
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acceptability, however, has an effect on depressive symptoms for the total population: a one unit 
increase in the mean school perceived social acceptability scale is associated with a 2.58 point 
decrease in depressive symptoms (p < .001).  
Models 7 through 11 examine the effect of individual level reports of school integration 
on sexual minority health disparities. Models 3 shows that individual reported perceived 
prejudice (β = 0.27 p < .001), safety (β = -0.43 p < .001), social acceptability (β = -1.36, p < 
.001), and school attachment (β = -0.16, p < .001) are all associated with depressive symptoms. 
These measure mediate the relationship between same-sex only attraction and depressive 
symptoms, but both-sex attraction is still significantly associated with increased depressive 
symptoms (β = 0.81, p < .001) compared to respondents that report opposite-sex only attraction, 
but the magnitude of the coefficient is reduced by 26%. Supplementary analyses not shown 




Model 1 Model 2 Model 3 Model 4
Attraction (Opposite sex only)
  Same-sex attraction, only 1.37 * 1.37 * 0.87 0.88
  Both-sex attraction 1.10 *** 1.10 *** 0.70 ** 0.71 ***
Female 1.62 *** 1.58 *** 1.50 *** 1.26
Race/Ethnicity (Non-Hispanic white)
  Non-Hispanic black 0.66 ** 0.66 ** 1.01 *** 0.83 ***
  Hispanic 0.55 ** 0.52 * 0.75 *** 0.69 ***
  Asian 0.75 * 0.71 * 0.80 ** 0.72 *
  Other 0.06 0.02 0.03 -0.06
Age 0.29 *** 0.18 *** 0.62 *** 0.12 ***
Parent Education (> High school degree)
  Less than HS degree 1.36 *** 0.79 *** 1.12 *** 1.11 ***
  High school graduate 0.61 *** 0.33 *** 0.61 *** 0.57 ***
  Missing 0.76 0.82 0.27 0.51
Parent Aid (No forms of government aid)
  One Form 0.78 ** 0.77 ** 0.62 ** 0.61 *
  2-3 Forms 0.71 * 0.68 ** 0.61 * 0.51 *
  Missing 0.76 0.15 -0.20 -0.07
School Level (second level)
  Prejudice 0.05 -0.23
  Safety -0.43 -0.10
  Accepted -2.58 *** -2.12 ***
  Attachment -0.20 -0.20 †
Individual Level 
  Prejudice 0.27 *** 0.18 ***
  Safety -0.62 *** -0.31 ***
  Accepted -1.36 *** -1.70 ***
  Attachment -0.16 *** -0.26 ***
ICC 0.023 0.015 0.015 0.011
Log likelihood -36701 -36687 -35307 -35342
Source: Wave I of the National Longitudinal Study of Adolescent Health 
† p < .10.  * p < .05  ** p < .01  *** p < .001 
ICC=Intraclass correlation coefficient
Note: Referent in parentheses
Table 2. Betas for differences in depressive symptoms at Wave I by sexual 
minority status
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Model 4 accounts for both individual and school level integration measures. In Model 4, 
there is no significant relationship between respondents who report same-sex only sexual 
attraction and depressive symptoms, but respondents who report both-sex attraction still report 
more depressive symptoms (β = 0.71, p < .001) than respondents who report opposite-sex only 
attraction. The only school-level variable that is associated with depressive symptoms is social 
acceptability (β = -2.12, p < .01), and all individual-level measures of school integration are 
significantly associated with depressive symptoms.  
 
Depressive Symptoms at Wave III 
Using the same set of controls, I next examine if sexual minority status in adolescence is 
associated with later mental health outcomes, whether individual and school level measures of 
integration and safety are associated with later mental health outcomes, and if these outcomes 
mediate the relationship between sexual minority status and later mental health outcomes.    
Using the depression measure at Wave III, the results in Table 3 show that respondents 
who report same-sex attraction (β = 1.09, p < .05) and respondents who report both-sex attraction 
(β = 0.57, p < .05) in Wave I report more depressive symptoms than respondents who report 
opposite-sex only attraction at Wave I. School level measures of integration do not mediate this 
relationship, however individual level assessments of school integration fully mediate the 
relationship between sexual minority status and depressive symptoms at Wave III.  It is 
important to note that while school level measures of school connectedness do not mediate the 
relationship between sexual minority status and depressive symptoms at Wave III, Model 2 
shows school level means of perceived safety (β = -.70, p < .05), social acceptability (β = -3.36, 
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Model 1 Model 2 Model 3 Model 4
Attraction (Opposite sex only)
  Same-sex attraction, only 1.09 * 1.12 * 0.97 * 0.97 *
  Both-sex attraction 0.57 * 0.61 * 0.44 * 0.43 +
Female 1.70 *** 1.56 *** 1.67 *** 1.42 ***
Race/Ethnicity (Non-Hispanic white)
  Non-Hispanic black 0.61 *** 0.55 *** 0.76 ** 0.62
  Hispanic 0.41 † 0.30 * 0.48 0.38
  Asian 0.56 * 0.45 0.58 0.42
  Other 0.45 0.33 0.46 0.29
Age 0.25 *** 9.00 *** 0.37 -0.07
Parent Education (> High school degree)
  Less than HS degree 0.73 *** 0.64 *** 0.67 *** 0.63
  High school graduate 0.21 0.17 0.20 0.15
  Missing 0.90 0.73 0.70 0.83
Parent Aid (No forms of government aid)
  One Form 0.68 † 0.64 † 0.66 0.59
  2-3 Forms 0.79 ** 0.72 ** 0.79 * 0.66
  Missing 0.03 0.11 -0.03 0.05
School Level (second level)
  Prejudice -0.35 -0.39
  Safety -0.70 * -0.51
  Accepted -3.36 *** -3.06 ***
  Attachment 0.35 * 0.39 **
Individual Level 
  Prejudice 0.13 * 0.01
  Safety -0.12 -0.20 **
  Accepted -0.04 *** -0.68 ***
  Attachment -0.37 † -0.08 ***
ICC 0.033 0.018 0.018 0.018
Log likelihood -27500 -27442 -27436 -27203
Source: Waves I & III of the National Longitudinal Study of Adolescent Health 
† p < .10.  * p < .05  ** p < .01  *** p < .001 
ICC=Intraclass correlation coefficient
Note: Referent in parentheses




Neighborhood Environment and Mental Health 
Descriptive Statistics 
The descriptive statistics used for the second portion of the analysis are provided in Table 4.  Of 
those who report a sexual minority identity at Wave III of the survey, 85.5% report a mostly 
heterosexual or bisexual identity and 15.5 report a gay or mostly gay identity. At Wave I, the 
average percent Republican in the census block is 5.91 and the average change is 0.58, this 
means that on average, sexual minorities are moving to less Republican environments between 
Waves I and III.   In Wave I the percent urban is 6.25 at Wave I and the average change is -1.5, 
suggesting that on average sexual minorities move to more urban environments. For example, if 
the percent urban is 60% in Wave I, and a respondent reports a 70% urban environment in Wave 
III, the change would be -10% (60% to 70%). These results are in line with other work that has 
shown sexual minorities are more likely to move to more liberal, urban environments (Aldrich 
2004; Black et al. 2002; Cooke and Rapino 2007; Knopp and Brown 2003; Walther and Poston 
2004; Weston 1995).  The average score of percent college graduate is 3.03 and the change score 
is only 0.02, suggesting relatively no change in socioeconomic environments between waves on 
average.   
Fifty-three percent of sexual minorities live in areas that report 0% same-sex couples, 
37% live in environments with 1.0% same-sex couples, and 8% live in environments with 2.0 to 
8.0 % same-sex couples. The average depressive symptoms scores are 7.7 at Wave I, and 7.3 at 





  Gay/Mostly gay 15.51 !




  Non-Hispanic white 75.02
  Non-Hispanic black 7.99
  Hispanic 11.56
  Asian 3.27
  Other race 2.16
Neighborhood Characteristics
  Percent republican  (Deciles) 5.91
  Percent republican WI-WIII 0.58
  Percent urban (Deciles)  6.25
  Percent urban WI-WIII -1.5
   Percent college degree (Deciles) 3.03
   Percent change WI-WIII 0.02 
  Same sex couples, 0% 53.04
  Same sex couples, .01% 38.61
  Same sex couples, .02% to .08% 8.35
Education 
 Less than high school 9.74
  High school graduate 71.82
  > high school degree 18.44
Depressive symptoms, WI 7.71
Depressive symptoms, WIII 7.3
Note: Referent in parentheses
Table 4. Descriptive statistics analysis of the relationship 
between neighborhood characteristics and depressive 
symptoms among sexual minorities
Source: Waves I & III of the National Longitudinal Study 
of Adolescent Health 
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Multivariate Results 
Table 5 presents the betas from OLS regression examining the relationship neighborhood 
composition at Wave I, the change in neighborhood composition between Waves I and III, and 
depressive symptoms at Wave III among sexual minority identified respondents.  Model 1 
controls for percent urban and change in the percent urban between Waves I and III.  While the 
percent urban at Wave I is not associated with mental health at Wave III, a one-unit increase in 
percent urban, that is a move to a less urban environment, is associated with an increase in 
depressive symptoms (β = 0.11, p < .05). Model 2 controls for percent Republican and shows 
that higher concentrations of Republican voters at Wave I (β = 0.30, p < .05) are associated with 
poorer mental health at Wave III. A one-unit change in percent Republican voters represents a 
change to a less republican environment and is associated with fewer depressive symptoms at 
Wave III (β = -0.35, p <.001). Model 3 shows there is no relationship between the percent of 
persons with college degrees at Wave I or change in percent of college degrees between Waves I 
and III and depressive symptoms among sexual minorities. Model 4 shows that the percent of 
same-sex couples in respondents’ neighborhood at Wave III is associated with mental health 
outcomes: compared to respondents who live in neighborhoods with 0% same-sex couples, 
respondents who live in neighborhoods with between 2.0 and 8.0% same-sex couples have fewer 
depressive symptoms (β = -0.97, p <.10). 
Model 5 controls for all neighborhood level characteristics. While change in percent 
urban is no longer significant, higher percentages of Republican voters in Wave I of the survey 
are associated with increases in depressive symptoms at Wave III  (β = 0.29, p < .10). Moreover,  
decreases in the percent of republican voters between Waves I and III (β = -0.32, p < .01) and 
residing in a neighborhoods with 2% to .8% same-sex couples (β = 0.98, p < .10) are associated 
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with fewer depressive symptoms at Wave III. Model 6 adds controls for respondents’ level of 
education and depressive symptoms at Wave I and shows that even when previous mental health 
is accounted for, moving to a less Republican, or more liberal, neighborhood (β = -0.32) and the 




Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Sexual orientation identity (Gay/mostly gay)
Bisexual/Mostly straight 0.67 0.94 * 0.74 † 0.65 0.85 † 0.61
Female 1.55 *** 1.37 *** 1.51 *** 1.61 *** 1.40 *** 0.95 *
Race/ethnicity (non-Hispanic white)
  Non-Hispanic black 1.33 * 1.32 * 1.33 * 1.35 * 1.08 + 0.85 †
  Hispanic 1.35 * 1.34 * 1.35 * 1.47 ** 1.13 + 0.95
  Asian 1.32 1.66 * 1.58 † 1.47 † 1.57 + 0.87
  Other 1.01 0.75 1.03 0.84 0.61 0.44
Age -0.24 * -0.25 * -0.26 ** -0.25 * -0.23 * -0.27 **
Neighborhood Characteristics
  Percent urban (Deciles) 0.00 0.04 0.08 †
  Percent urban WI-WIII 0.11 * 0.08 0.05
  Percent republican  (Deciles) 0.30 * 0.29 + 0.19
  Percent republican WI-WIII -0.35 *** -0.32 ** -0.28 **
   Percent college degree (Deciles) -0.14 -0.13 -0.01
   Percent change WI-WIII 0.07 0.02 -0.02
Same-sex couples (0%)
  Same sex couples, .01% -0.27 -0.20 -0.06
  Same sex couples, .02% to .08% -0.97 † -0.98 † -0.85 †
Education (> High school graduate)
  No high school degree 1.39 *
  High school graduate 1.12 **
CES-D, WI 0.31 ***
Constant 10.72 *** 9.23 *** 11.50 *** 10.94 *** 11.07 *** 7.28 **
R squared 0.04 0.06 0.06 0.05 0.08 0.18
Source: Waves I & III of the National Longitudinal Study of Adolescent Health 
† p < .10.  * p < .05  ** p < .01  *** p < .001 
Note: Referent in parentheses




Social capital theory emphasizes the role of social integration and the social environment for 
understanding individual-level health outcomes. This chapter builds upon these theories by 
investigating the role of the social environment for shaping mental health outcomes among 
sexual minorities in two ways. First, I document the role of individual and school-level measures 
of school connectedness for mediating mental health disparities by sexual orientation. Second, I 
show that neighborhood composition related to certain sociodemographic characteristics 
influence mental health among sexual minorities, and that change in neighborhood composition 
between adolescence and young adulthood is an important mechanism through which sexual 
minorities may improve their mental health. 
 
School Environment and Mental Health 
The results from the analysis of individual and school-level social integration indicate that school 
connectedness is an important factor for healthy development in both adolescence and young 
adulthood. The results from Table 2 show that lower levels of perceived prejudice and higher 
levels of perceived safety, social acceptability, and school attachment are all associated with 
fewer depressive symptoms among adolescents. The strongest school-level correlate of mental 
health, however, is social acceptability. Indeed, in Model 2, controlling for all measures of 
school integration, a one-unit increase in the school-mean level of reported social acceptability is 
associated with a 2.52-point decrease in depressive symptoms. School level measures of social 
integration, however, do not mediate mental health disparities by sexual minority status. In 
Model 2 of Table 2, the coefficients for respondents report same-sex attraction (β = 1.37, p < .05) 
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or both-sex attraction(β =1.10, p < .001) are identical to the coefficients reported in the baseline 
model (Model 1). This result indicates that whereas school-level social integration is important 
for the mental health of adolescents overall, it does not mediate disparities by sexual minority 
status.  
Model 2 of Table 3 examines the effects of school-level integration on depressive 
symptoms five years later and shows that these factors continue to be relevant for future mental 
health. Indeed, higher levels of school level perceived safety (β = -0.70, p < .05), social 
acceptability (β = -3.04, p < .001), and attachment (β = -0.36, p < .05) are associated with fewer 
depressive symptoms in young adulthood. Using shorter follow-up periods, other research has 
found that school integration has important implications for future health outcomes (Kupermine, 
Leadbetter and Blatt 2001; Shochet et al. 2006; Ross, Shochet, and Bellair 2010). These results 
suggest that several years later, the school environment has an important influence on future 
mental health outcomes. Similar to the results from Table 2, school-level integration does not 
mediate sexual minority mental health disparities.  
 Individual-level evaluations of school integration are also associated with mental health. 
Individual perceived levels of prejudice, safety, social acceptability, and school attachment are 
all associated with depressive symptoms individually and in conjunction in Model 4 of Table 2. 
Moreover, perceived prejudice, safety, and school attachment partially mediate the relationship 
between sexual minority status and depressive symptoms, and perceived social acceptability 
fully mediates the disparity between same-sex sexual attraction and depressive symptoms. Model 
3 of Table 3 documents the effect of these measure on mental health outcomes at Wave III of the 
survey and shows that individual-level perceived school safety (β = -0.20, p < .001), social 
acceptability (β = -0.72, p < .001), and school attachment (β=-0.08, p < .001) are all associated 
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with fewer depressive symptoms later in life. Moreover, these measures fully mediate the 
relationship between sexual minority status and poorer mental health for respondents who report 
same-sex attraction or both-sex attraction. Supplementary analysis not shown showed that 
similar to the results from Wave I, perceived social acceptability is the primary variable driving 
the reduction in mental health disparities by sexual orientation at Wave III. 
 Perceived social acceptability, both at the school- and the individual-level, is an 
important factor for improving mental health among adolescents. School environments where 
self-esteem is high among the entire student population have important implications for 
individual-level mental health outcomes, not only during adolescence, but in the future as young 
adults. As individuals begin to age, bonds outside the family unit gain importance, thus 
normative environments that are characterized by high levels of social inclusion are important 
for shaping mental health among adolescents. In particular for sexual minority adolescents, 
individual level perceptions of social acceptability are critical for reducing mental health 
disparities by sexual orientation. Indeed, Meyer (2001) emphasizes the role of social alienation 
in his work on minority stress as being an important explanatory factor for generating mental 
health disparities by sexual orientation.  
 
Neighborhood Environment and Mental Health 
Recent work on the migration patterns of sexual minorities suggest that gay men and women are 
more likely to move to more urban environments with larger gay and lesbian populations 
(Aldrich 2004; Black et al. 2002; Cooke and Rapino 2007; Knopp and Brown 2003; Walther and 
Poston 2004; Weston 1995). Other work has shown that such sociodemographic characteristics 
as rural environments, low levels education, and conservative political affiliation are associated 
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with homophobic attitudes (Morrison and Morrison 2002; Walch et al. 2010). The results in 
Table 5 illustrate that both neighborhood composition and changes in neighborhood composition 
have important implications for sexual minority mental health.  
The results presented in Table 5 show that sexual minorities who live in rural 
environments and neighborhoods with higher percentages of Republican voters during 
adolescence have poorer mental health in young adulthood. Other work has shown that rural 
environments are associated with poorer mental health among sexual minorities (Galliher, 
Rostosky, and Hughes 2004; Poon and Saewyc 2009). And while some research has linked 
specific political policies to mental health outcomes among sexual minorities (Hatzenbuehler 
2010; Hatzenbuehler, McLaughlin, Keyes, and Hasin 2010; Riggle, Rostosky and Horne 2009), 
to my knowledge, no study to date has linked neighborhood political party to sexual minority 
mental health. Moreover, the percent of same-sex partners in one’s neighborhood is also 
associated with fewer depressive symptoms among sexual minorities: compared to sexual 
minorities that live in neighborhoods that contain no same-sex partners, Model 3 of Table 5 
shows that sexual minorities in neighborhoods with 2 to 8 % same-sex couples have significantly 
fewer depressive symptoms (β = -0.97, p < .10). These results underscore the importance of 
understanding the links between the social environment and individual-level pathology 
(Durkheim 2003; Berkman et al. 2000). That is, not only do individual level cognitive processes 
affect mental health, but also societal level norms and contexts are critical for improving the 
mental health of sexual minorities.  
 Table 5 also provides insights into how changes in neighborhood environment are linked 
to mental health outcomes. Sexual minorities whose neighborhoods increase in urbanicity and 
decrease in the percent Republican voters between Wave I and III are associated with better 
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mental health outcomes in young adulthood. Unfortunately, I cannot ascertain for certain that 
changes in neighborhood composition are a product of moving to new locations rather than 
changes in composition of the same neighborhood between Waves I and III, nor whether 
respondents change their social environment as a result of being drawn to new environments or 
being pushed out of old environments. Regardless, the results suggest that sexual minority 
migration to more politically liberal, urban environments may be an important coping 
mechanism for improving mental health.  
 This research has several limitations that could be addressed in future research.  First, I 
am restricted to using only one indicator of sexual orientation at Wave I: attraction. This variable 
may not capture differences in mental health among people who identify as gay, or engage in 
same-sex sex, compared to persons who report same-sex attraction but identify as heterosexual.  
Second, I am unable to say for certain whether respondents have moved between Waves I and III 
of the survey; rather, they may have stayed in a neighborhood whose characteristics changed 
over time. Third, I am unable to assess the impact of other neighborhood features such as percent 
religious, which may indicate higher levels of normative homophobia, as well as state or county-
level specific policies that may influence sexual minority mental health.  
Despite these limitations, this research makes several contributions to the existing 
literature. Taken together, these results suggest that the social environment plays an important 
role in shaping mental health outcomes. At the school level, contextual norms regarding social 
acceptability and individual perceptions of social acceptability are important for improving 
mental health outcomes among both sexual minority and non-sexual minority populations. At the 
neighborhood level, higher concentrations of sociodemographic correlates of homophobic 
attitudes and beliefs are also associated with mental health outcomes among sexual minority 
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populations. Future research could investigate the role of school and neighborhood environments 
for shaping individual-level evaluations of social acceptability among adolescents. Indeed, 
theories of social integration and minority stress theory posit that individuals evaluate their self-
worth against their normative environments (Meyer 1995, 2001). The results presented here are 
in line with classic sociological theory about the importance of social context (Durkheim 2003), 
and the importance of continuing to investigate the role of the social environments for 
individual-level wellbeing (Berkman et al. 2000; Jessor 1993). Given the importance of social 
acceptability for mediating mental health disparities by sexual minority status, understanding 
how social acceptability varies by both school and neighborhood environments may provide 
important insights into the development of psychopathology among sexual minority adolescents 
and young adults.  
The results suggest that residing in more liberal social environments improves the well-
being of sexual minorities. However, many sexual minority youth may be unable to move or be 
tied to more homophobic environments for economic, familial, or other reasons. Sexual 
minorities who live in areas where LGBT social services may be hardest to implement and 
distribute, therefore, may be those who are most in need of these services. To be sure, gay, 
lesbian, bisexual youths should not be forced to move to San Francisco in order to live in a safe 
and socially accepting environment. Public health policy should continue to focus on decreasing 
homophobic attitudes among the general population and increase social services available to 
sexual minorities living in more homophobic environments. 
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CHAPTER SIX: SEXUAL ORIENTATION IDENTITY CHANGE AND MENTAL 
HEALTH 
 
Several studies have demonstrated that sexual minorities have an elevated risk for poorer mental 
health (Garofalo et al. 1999; Hershberger, Pilkington, and D’Augelli 1997; Remafedi et al. 1991; 
Russell 2003). This chapter adds to the existing literature by investigating whether changes in 
sexual orientation identity over time have an impact on mental health. Social psychologists have 
proposed two primary pathways through which mental health disparities by sexual orientation 
are manifested: minority stress (Meyer 2003, 2010) and sexual identity development (Cass 1979; 
Coleman 1982; Troiden 1989). While the first has received considerable attention, and multiple 
studies have shown that victimization, discrimination, and internalized homophobia are indeed 
key factors in shaping mental health outcomes among sexual minorities (Herek, Capitanio, and 
Windaman, 2002; Herek, 1993, 2009; Huebner, Rebchook, and Kegeles 2004; Pilkington and 
D’Augelli, 1995; Rostosky, et al., 2003; Russell, Seif, and Truong, 2001; Savin-Williams, 1994), 
much less work has tested whether differences in the timing and pattern of sexual identity 
development are associated with mental health disparities. This chapter, therefore, focuses 
specifically on the effect of changing sexual orientation identities in young adulthood on 
depression, stress, and anxiety.  
While there are multiple dimensions of sexual orientation, such as attraction and 
behavior, this chapter focuses explicitly on sexual orientation identities, and identity change, for 
several reasons. A sexual minority identity is somewhat unique from other minority group 
identities, such as race/ethnic minorities, insofar as sexual minorities are not usually born into a 
community of same-sex oriented persons. Rather, most children are born into heterosexual 
 117 
households whose opinions and ‘approval’ of homosexuality may vary from household to 
household. Sexual minorities, therefore, are often not socialized in the family, school, or 
community setting on how to form a healthy bisexual or gay identity. Indeed, forming a healthy 
sexual identity is a difficult process for adolescents in general; however, for sexual minorities, 
these processes often occur within a larger homophobic cultural context (Bell and Valentine 
1995; D’Augelli and Hart 1987; Kosciw, Greytak, and Diaz 2009; Poon and Saewyc 2009). 
Individuals do not live in social vacuums; rather, people exist within larger social 
environments that provide a set of norms and values that reflect the dominant cultural ideals. 
Related to sexual orientation, heteronormative environments reflect heterosexual standards 
regarding sexual identities, sex, and romantic partnerships. Sexual minorities are consistently 
exposed to heteronormative messages regarding sexual relationships and romantic partnerships 
that stigmatize their sexual orientation (Herek 2002, 2009; Herek, Cogan, and Gillis 2002). 
Adopting a sexual minority identity, therefore, may offer sexual minorities a new social identity 
group that provides an alternative set of norms and values that legitimate a sexual minority 
sexual orientation, thereby improving psychological functioning by aligning internal values with 
the external values provided by one’s social group (Burke 1980, 1991; Burke and Tully 1977). A 
sexual minority social identity may also improve mental healthy by providing sexual minorities 
with a sense of community and a new set of social resources (Ramirez-Valles, 2002; Rosario et 
al. 2006, 2011). 
 
Identity Formation/Identity Change Theory 
The process of forming and maintaining a social identity has been characterized as a feedback 
loop through which individuals strive to maintain congruency between the identity standard, 
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which is the set of meanings attached to an identity, and their own perceptions or ‘self-meaning’ 
of how they are performing an identity according to the relevant standards of a specific identity 
(Burke 1980, 1991; Burke and Tully 1977). Through this continuous, reflexive process, 
individuals strive to maintain alignment between the standard and their own evaluation that they 
are performing the identity standard correctly. When there is a discrepancy between the standard 
and the performance, individuals will often realign their behavior with the normative behavioral 
expectation associated with the identity-standard in a process that is called identity-verification 
(Burke 2006). That is, people strive to engage in behaviors whose shared meanings reflect those 
of the identity standard (Burke and Reitzes 1981). 
This chapter focuses on the effect of identity change on mental health. Using Identity 
Control Theory (ICT), Burke (2006) posits that there are two circumstances under which 
individuals change identities: First, identity change happens due to changes in the self-response; 
that is, when individuals realign their identity with the self-meaning by changing their identity. 
For example, if one is engaging in same-sex sexual relationships and yet maintaining a 
heterosexual identity, the schism between the identity standard for heterosexuals and the 
individual’s behavior will force the individual to change one’s identity to reduce the gap between 
the identity standard and their behavior. The second way identities are changed is through the 
social meaning of the identity. For example, if definitions of heterosexual behavior over time 
have become more relaxed such that engaging in a same-sex sexual relationship is no longer a 
violation of that heteronormative identity standard, then persons who may have previously 
identified as bisexual may reconsider their identity and label themselves as heterosexual. It may 
be that, particularly among women, increases in the social acceptability of same-sex attraction 
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may be related to changes toward less same-sex oriented sexual orientation identities in young 
adulthood.  
The extent to which changes in sexual orientation identity affect mental health, however, 
are largely unknown. While the end-goal of the process of changing an identity is ultimately to 
decrease distress by reducing the discrepancy between behavior and the identity standard (Burke 
and Harrod 2005; Cast and Burke 2002), it should be noted that changing one’s identity is not an 
easy process. To quote Burke (1996), “Identity change involved changes in the meaning of the 
self: changes in what it means to be who one is as a member of a group, who one is in a role, or 
who one is as a person” (92). “Even in cases where change reduces discrepancy, psychological 
distress may occur as “there are always some undesirable elements in the alternative that was 
chosen, and some elements in the alternative that was rejected which are nevertheless desirable” 
(Burke 2006:94).  
In addition to identity change theory, sexual orientation development scholars have 
posited that specific stages of identity development are associated with differences in mental 
health outcomes (Cass 1979; Coleman 1982; Troiden 1989). As reviewed in Chapter 1, these 
models suggest that the period during which individuals experience same-sex attraction, 
relationships, or sex, and maintain a heterosexual identity, is a period where psychological 
distress is elevated. While these models have been critiqued for their linear characterization of 
gay-identity development and lack of recognition of bisexuality as an end-stage, the process of 
identity change, either to a gay, heterosexual, or bisexual identity, may indeed be a period 
associated with poorer mental health outcomes.  
Identity change toward a more same-sex oriented identity may also be related to, at least 
in the short term, poorer mental health due to its highly stigmatized nature. Indeed, while 
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adopting a sexual minority identity may provide individuals with a new set of social resources 
and reduce cognitive dissonance, a transitional period surrounding the time of identity change 
may serve as a time of psychological upheaval in addition to the psychological processes 
associated with identity change. For example, adopting a new identity may require leaving old 
social groups that served as a source of community behind. Research has shown that sexual 
minorities who adopt a sexual minority identity are often met with rejection by family members 
and friends who do not approve of same-sex sexual orientations (D’augelli, Hershberger, 
Pilkington, 1998). Additionally, changing one’s sexual orientation identity toward a more 
stigmatized sexual orientation identity in particular may expose individuals to new forms of 
discrimination that may result in poorer mental health.  
 
Sexual Orientation Identity Development and Mental Health 
While many studies have established that sexual orientation is multidimensional and fluid 
(Diamond 2008; Laumann et al. 1994; Mock and Eibach 2011; Ott et al. 2011; Rosario et al. 
2011), very few studies have examined the relationship between sexual orientation identity 
change and/or consistency and mental health. Floyd and Stein (2002) examined sexual 
orientation development trajectories among a sample of 72 LGB youth and found that those who 
had earlier patterns of sexual minority development had higher levels of comfort with their 
sexual orientation compared to those who identified as a sexual minority at later ages (2002). 
More recently, Rosario et al (2006, 2011) examined the relationship between stability and 
change in sexual orientation among a sample of 156 self-identified bisexual, gay, and lesbian 
young adults and psychological well-being, self-esteem, and positive identity integration. They 
found that respondents who reported a consistent gay identity were more likely to be involved in 
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gay-related activities, have more positive attitudes about their sexual orientation, and were more 
likely to have shared their gay identity with people around them than bisexual youth and youth 
who changed their identity between the two time periods (2006). Moreover, they found that 
youths who had recently transitioned to a gay identity had lower levels of certainty and 
acceptance of their gay identity (2006).  
 In a 2011 follow-up study using the same sample, Rosario et al. found that change in 
identity between the two time periods was not associated with differences in psychological 
distress. They had hypothesized that those who had recently changed their sexual orientation 
identity recently would have higher levels of distress due to the transition toward a stigmatized 
identity. However, they found that there were not differences in psychological distress.  
 The samples in the Floyd and Stein (2002) and Rosario (2006, 2008) studies, however, 
were not nationally representative and were limited to individuals who identify as bisexual, gay, 
or lesbian at the onset of data collection. Thus, these studies were unable to assess the 
relationship between identity change and mental health among initially heterosexual-identified 
persons, a population where the impact of identity-change may be most dramatic. And while the 
samples in these studies did not show differences in psychological well-being, the differences in 
identity integration, which are important for mental health, suggest that more investigation is 
needed regarding the relationship between identity development and mental health.  
 
Explanatory Pathways 
The extent to which individuals experience distress surrounding an identity change may be 
contingent on several factors. Additionally, to attribute increased psychological distress to the 
process of identity change, I must account for differences related to other forms of minority 
 122 
stress, such as familial relationships, contextual factors, victimization, and other measures of 
sexual orientation.  
First, psychological distress associated with identity change may be partially explained 
by victimization. Other work has suggested that patterns of victimization may influence the 
timing of sexual minority identification (Rosario et al. 2006) as well as mental health outcomes 
(Herek, Capitanio, and Windaman 2002; Herek 1993, 2009; Huebner, Rebchook, and Kegeles 
2004; Pilkington and D’Augelli 1995; Rostosky, et al. 2003; Russell, Seif, and Truong 2001; 
Savin-Williams 1994). Second, protective factors, such as family support, positive social 
relationships, and perceived social acceptance may facilitate earlier sexual minority identity 
development, and also improve mental health.  
Third, shifts in identity may be more or less punitive for mental health depending on the 
extent to which individuals have integrated same-sex sexual orientation into their lives. For 
example, the effect of changing one’s identity may be more stressful for individuals who have 
not had a same-sex sexual or romantic relationship. For example, the cognitive dissonance 
stemming from maintaining a 100% heterosexual identity while engaging in same-sex sex, may 
trigger identity control systems to realign themselves with a new identity in order to improve 
mental health. Indeed, some work has shown that the transition from heterosexual to a 
homosexual identity is done to eliminate dissonance between identity and behavior (Higgins 
2002). Individuals who do not report same-sex attraction, behavior, or relationships may be 
earlier in the sexual identity development process and therefore have lower levels of self esteem, 
identity commitment, and/or positive feelings about their sexual minority identity (Rosario et al. 
2006, 2011). The relevancy or commitment to an identity may determine the extent to which an 
identity change process produces psychological distress (Burke and Reitz 1991; Burk and Stets 
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1999; Stryker and Serpe 1982). If one has strong ties to a heterosexual identity and community, a 
change in identity or initiating a change in the identity may come at a greater cost.  
Finally, the social environment may influence both the likelihood the timing and/or 
pattern of sexual orientation identity development, but also impact the mental health outcomes of 
sexual minorities. Indeed, Chapter 5 of this dissertation showed that certain characteristics of the 
social environment, such as percent Republican and percent same-sex couples, are associated 
with mental health outcomes among sexual minority populations. These factors may also 
influence the patterns of sexual minority development. For example, persons living in more 
conservative social environments may be less likely to identify with a sexual minority label due 
to increased fear of victimization and higher levels of stigma than persons who live in more 
liberal environments.  
 
Aims 
While much work has demonstrated that sexuality is fluid and that the process of identity 
development varies from individual to individual, much less work has examined the relationship 
between sexual orientation identity change and mental health. Using nationally representative, 
longitudinal data, this chapter examines the relationship between changes in sexual orientation 
identity over two-time periods and multiple indicators of mental health: depression, stress, and 
anxiety.  
More specifically, I first investigate both whether the direction of the identity change 
(toward a more same-sex oriented identity or less same-sex oriented identity) and the magnitude 
of the identity change are associated with differences in three indicators of mental outcomes, 
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depression, stress, and anxiety, compared to respondents who report a stable sexual orientation 
identity over time.  
Second, using propensity score matching, I focus exclusively on whether shifts toward 
more same-sex oriented identities are associated with poorer mental health outcomes. This 
approach allows me to focus on the role of identity change specifically as I am able to balance, 
or ensure that the “treated” group (those who changed identities) and the “control” group (those 
who did not) have similar distributions of all covariates included in the analysis.  
 Last, I investigate if the effect of identity change varies by the propensity to change 
sexual orientation identity. Persons with higher levels of propensity to change their identity may 
be further along in the process of developing a sexual minority identity than those with low 
propensities, and therefore the effect of that change may vary between these two groups. For 
example, identity change among respondents that have previously reported same-sex attraction, 
sex, or romantic relationships, or already identified with a non-100% heterosexual identity may 
be a final step in the identity integration process and improve mental health, whereas identity 
change among persons who have not previously reported any indicator of sexual minority status 




I use a four-step analytic plan to examine the relationship between identity change and mental 
health. First, I present descriptive statistics for the total population and by whether individuals 
report the same sexual orientation identity between waves, shift toward a more same-sex oriented 
identity, or shift toward a less same-sex oriented identity. Bivariate tests were used to assess 
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significant differences in means between stability in identity versus changes toward more same-
sex oriented identities as well as differences in means between stability in identity and changes 
toward less same-sex oriented identities.  
Second, I use multivariate negative binomial regression to examine the effect of identity 
changes on depression and stress, and multivariate OLS regression to examine the effect of 
identity changes on anxiety. I test whether changes in identity toward more same-sex oriented 
identities differ from those persons who report a stable identity, whether changes in identity 
toward less same-sex oriented identities differ from those who report a stable identity, and 
whether the effect of sexual orientation identity changes vary by the magnitude of the change.  
Third, I use propensity score matching to investigate the relationship between identity 
change toward a more same-sex oriented identity and depression, stress, and anxiety. I use 
nearest neighbor matching, caliper matching with .10 standard deviation restrictions and 
subclassifcation matching. More detail on this method is provided in Chapter Two.  
Fourth, using propensity score subclasses, I investigate whether the relationship between 
identity change and mental health varies by the propensity to change one’s identity. I employ 
negative-binomial regression for the analysis of depressive symptoms and stress, and OLS 
regression for the analysis of anxiety.  
 
Sample 
The sample for this analysis excludes persons who did not report a sexual orientation identity at 
either Waves III or IV of the survey or they “don’t know” what their orientation is. Individuals 
who reported that they were “not sexually attracted to either males or females” were also 
excluded from the sample, resulting in a total sample size of 12,081. Another 68 respondents 
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were excluded because of missing information. For the portion of the analysis that focuses 
strictly on identity changes toward more same-sex oriented identities, the sample excludes 
persons who changed their identity toward less same-sex oriented identities, resulting in a sample 
size of 11,521. 
 
Measures 
I describe in detail the coding strategy for the main independent and dependent variables used I 
this portion of the analysis. For more information on the coding of all other covariates included, 
please refer to Chapter Two. 
 
Identity Change 
The main independent variable of interest is change in sexual orientation identity between Waves 
III and IV of the Add Health survey. The Add Health survey asks respondents to identify their 
sexual orientation along a five point scale 100% heterosexual (straight) (1); mostly heterosexual 
(2); bisexual (3); mostly gay (4); or 100% gay (5). These questions were asked at both Waves III 
and IV of the survey.  
A series of five dummy variables were created to examine the relationship between 
change in identity and mental health. Two variables were created that measure change in sexual 
orientation identities toward more same-sex oriented identities, one for individuals who changed 
only one-point in the orientation scale towards a more same-sex oriented identity (6.4%), and a 
second variable that measures whether individuals reported an identity at Wave IV that was two 
or more points higher in the sexual orientation identity scale (1.0%). Similarly, two variables 
were created that measure whether individuals reported a less same sex oriented identity at Wave 
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IV than was reported at Wave III, one captures individuals who reported an identity one-point 
less same-sex oriented (4.0%), and the second captures whether individuals reported an identity 
two-points or more less same-sex oriented than their Wave III reported identity at Wave IV 
(0.4%). A final variable captures whether respondents report the same identity at Waves III and 
IV (referent) (88.3%).  
In the propensity score matching portion of the analysis, I use a single dummy variable 
that measures whether respondents changed their identity toward a more same-sex oriented 
identity (7.7%) (treatment) or not (control).  
 
Dependent Variables 
I focus on three dimensions of mental health: depressive symptoms, personal control, and 
anxiety. The depressive symptoms scale is the abbreviated Center for Epidemiologic Studies 
Depression Scale (CES-D), ranges from 0 to 20 (Radloff, 1977), and has an alpha of .79. This 
item is derived from a series of five questions that ask respondents “how often was each of the 
following things true in the past seven days: you were bothered by things that don’t usually 
bother you; you could not shake off the blues; you had trouble keeping your mind on what you 
were doing; you felt depressed; you felt sad.” Respondent answers for each question ranged from 
“0=never” to “4=very often.” 
I use the Cohen Perceived Stress scale to measure stress, which is derived from the series 
of questions that ask respondents to identify in the last thirty days how often “you felt you were 
unable to control the important things in your life;” “you felt confident in your ability to handle 
your personal problems;” “you felt that things were going your way;” and “you felt that 
difficulties were piling up so high that you could not overcome them” (Cohen, Kamarck, and 
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Mermelstein, 1983). Respondent answers for each question ranged from “0=never” to “4=very 
often.” The total scale ranges from 0 to 16 and has an alpha of .72. 
The anxiety scale is derived from a series of questions that ask respondents whether they 
“worry about things;” “are not easily bothered by things;” “get stressed out easily;” or “don’t 
worry about things that have already happened.” Responses for each question range from 
strongly disagree=1 to strongly agree=5. The total scale ranges from 4 to 20 (α= .70), with higher 
scores indicating higher levels of anxiety.  
 
Victimization 
Several studies have shown that sexual minorities experience higher rates of victimization in 
both adolescence and young adulthood (Herek, Capitanio, and Windaman 2002; Herek 1993, 
2009; Huebner, Rebchook, and Kegeles 2004; Pilkington and D’Augelli 1995; Rostosky, et al. 
2003; Russell, Seif, and Truong 2001; Savin-Williams 1994). I use several measures of 
victimization that are described in more detail in Chapter 2, including victimization in the 
previous 12 months (measured at Wave III), sexual abuse during childhood by a parent or 
guardian, physical abuse during childhood by a parent or guardian, childhood neglect by a parent 
or guardian, and sexual assault by someone who was not a parent or guardian.  
 
Identity Integration 
The extent to which changing one’s sexual orientation may impact one’s mental health may be in 
part related to the extent to which other aspects of a sexual orientation have been experienced by 
the individual, such as attraction, romantic relationships, and sexual relationships. Thus, I control 
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for sexual attraction at Waves I and III, romantic relationships at Wave I and III, and sexual 
relationships reported before the age of 18.4  
 
Protective Factors 
I also investigate the role of several protective factors that may both influence the timing and 
pattern of sexual orientation identity development as well as mental health. I control perceived 
social acceptance measured at Wave III, reported satisfaction with the relationship with 
respondent’s parent(s), and perceived safety at school.  
 
Contextual Factors 
I control for several environmental factors that may influence sexual orientation development 
patterns as well as mental health outcomes, including percent Republican, percent poverty, 
percent college educated, and the percent same-sex couples. 
 
Controls 
I also control for sexual orientation identity reported at Wave III, depressive symptoms reported 




Table 1 presents the descriptive statistics for all covariates used in the analysis for the total 
population and also by whether respondents remained stable in their sexual orientation between 
                                                
4 In order to have the correct temporal ordering, only sexual relationships reported before the age 
of 18 are included as controls. 
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waves, changed toward a more same-sex oriented identity or changed toward a less same-sex 
oriented identity. Almost 12% of the total population reported different sexual orientation 
identities between Waves III and IV, of which over 60% changed their sexual orientation to a 
more same-sex oriented identity.  
 Table 1 also presents the descriptive statistics stratified by stability or change in sexual 
orientation. The majority of respondents who changed their identity between waves did by only 
one-point in the identity scale: only 13.3% of those who shifted toward a more same-sex oriented 
identity changed by two or more points in the identity scale and only 9% of those who shifted 
toward a less same-sex oriented identity did so by two or more identities. The descriptive 
statistics also show difference in several important covariates by stability or change in identity.  
 Compared to males, females were significantly more likely to change identity between 
waves. This finding is in line with other work that has found that women have higher levels of 
sexual fluidity over the lifecourse compared to males (Ott et al. 2011; Rosario et al. 2011). Non-
Hispanic whites were also more likely to report changes in identity than other race ethnic groups.  
Respondents who reported an identity shift had significantly higher levels of depressive 
symptoms at Wave I compared to those who reported a stable identity. Those who reported a 
shift toward a more same-sex oriented identity also reported higher levels of sexual abuse as 
children, and both groups that changed identity reported higher levels of being physically abused 
as children, sexual assault, and higher levels of perceived social unacceptability compared to 
those who report stable identities between waves. 
 Persons who changed their sexual orientation identity also report significantly higher 
levels of both-sex attraction at Wave III, more same-sex romantic relationships, and more same-
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sex sexual relationships before the age of 18. Respondents who shifted their identity toward less 
same-sex oriented identities also reported higher numbers of opposite sex romantic relationships.  
 Compared to respondents who reported stable identities between both waves, respondents 
who changed sexual orientation identities between waves reported higher levels of depressive 
symptoms, perceived stress, and anxiety. These results suggest that identity change is associated 
with not only differences mental health, but in several important psychosocial correlates of 









N=12,013 N=10,602 N=919 N=492
Stable Identity 88.25 --- --- ---
Identity Change
  One-Point more same-sex  6.39 --- 86.72 ---
  Two-Point more same-sex 0.98 --- 13.28 ---
  One-Point less same-sex 3.99 --- --- 91.15
  Two-Point less same-sex 0.39 --- --- 8.85
Sexual orientation identity
 100%  Heterosexual 89.86 94.70 85.46 *** 0.01 ***
  Bisexual/Mostly Heterosexual 8.70 4.41 10.55 *** 91.89 ***
  100% Gay/Mostly Gay 1.44 0.89 3.99 *** 8.10 ***
Depressive Symptoms, WI 6.42 6.27 7.42 *** 7.77 ***
Sociodemographic Characteristics
Age 28.76 28.79 28.28 28.77
Female 50.74 47.46 79.10 70.42
Male 49.26 52.54 20.90 29.58
Race/Ethnicity 
  Non-Hispanic white 68.75 67.89 74.27 ** 77.86 ***
  Non-Hispanic black 14.53 15.22 10.65 ** 7.21 ***
  Hispanic 11.33 11.50 10.60 9.56
  Asian 3.51 3.63 2.36 * 3.38
  Other race/ethnicity 1.88 1.76 2.12 1.99
Education 
  Less than high school 8.09 8.03 8.38 9.14
  High school graduate 16.68 17.10 11.97 *** 15.16
  Vocational training 9.53 9.32 11.90 † 10.24
  Some college 43.12 42.84 47.77 41.98
  College graduate 22.58 22.71 19.98 23.48
Victimization
Victimized, WI 36.60 36.90 32.73 * 37.15
Victimized, WIII 10.18 10.34 7.64 ** 11.60
  Missing, WIII 0.97 0.87 1.34 2.24
Sexual Abuse, Childhood 4.45 4.12 7.75 ** 5.91
  Missing 3.26 3.21 2.69 5.32
Physical Abuse, Childhood 27.45 26.64 33.81 ** 33.69 *
  Missing 4.31 4.34 3.40 5.47
Neglect, Childhood 38.49 38.28 38.22 43.50
  Missing 6.33 6.37 5.83 6.52
Rape 14.32 12.57 28.63 *** 25.54 ***
Sexual Minority Indicators
Sexual Attraction 
  Same-sex only, WI 0.95 0.89 1.67 0.98
  Both-sex, WI 5.10 4.61 6.43 11.80 ***









  Same-sex only, WIII 0.74 0.54 1.12 4.06 *
  Both-sex, WIII 8.63 5.32 19.08 *** 57.74 ***
  Other-sex, WIII 90.63 94.14 79.80 38.20
Same-sex sex before 18 3.34 1.96 14.94 *** 11.68 ***
Romantic Relationship
  Same-sex, WI 1.38 1.31 2.00 1.84
  Opposite-sex, WI 62.53 62.03 62.89 71.21 *
  Same-sex, WIII 2.87 2.02 7.29 *** 12.51 ***
  Opposite-sex, WIII 83.82 83.76 85.12 83.24
Protective Factors
  Perceived social unacceptability, WI 13.49 13.41 13.95 ** 14.39 ***
  Perceived social unacceptability, WIII 7.14 7.08 7.59 *** 7.77 ***
Satisfied with Relationship with parent
  Strongly disagree 5.48 5.24 6.48 8.93 *
  Neither agree nor disagree 44.20 43.64 46.62 50.79
  Strongly Agree 47.45 48.61 45.86 38.36
  Missing 2.87 2.51 1.04 ** 1.92
You feel safe at school
  Strongly disagree 24.65 24.79 26.47 22.51
  Neither agree nor disagree 61.75 62.01 59.42 60.54
  Strongly agree 11.71 11.40 13.07 15.77
  Missing 1.89 1.80 1.04 † 1.18
Contextual Measures
Percent republican
  < 33% 13.69 13.73 14.82 11.38
  > 33% to < 66% 66.65 66.27 69.27 * 69.81
  > 66% 19.66 20.00 15.91 18.81
Percent poverty 0.86 0.87 0.79 0.72 +
 Percent college degree 0.65 0.64 0.75 0.77 +
Same-sex couples
  Same-sex couples, 0.0% 54.32 54.52 52.10 54.34
  Same sex couples, 1.0% 36.90 36.95 35.87 37.51
  Same sex couples, 2.0% to 8.0% 8.78 8.53 12.03 + 8.15
Mental Health Outcomes
Depressive symptoms 2.58 2.47 3.55 *** 3.02 **
Perceived stress 4.79 4.66 6.00 *** 5.22 **
Anxiety 12.37 12.24 13.49 *** 13.10 ***
Source: Waves I, III, and IV of the National Longitudinal Study of Adolescent Health 
† p < .10.  * p < .05  ** p < .01  *** p < .001 
Note: Referent group for significance tests is "stable identity."
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Identity Change and Mental Health  
Tables 2 and 3 present the coefficients for change in sexual orientation identity regressed on 
depressive symptoms and personal control using negative binomial regression. Table 4 presents 
the coefficients for identity change and anxiety using OLS regression. In all tables, Model 1 
controls for sociodemographic characteristics, Model 2 adds controls for victimization to Model 
1, Model 3 adds controls for other measures of sexual orientation to Model 1, Model 4 adds 
controls for protective factors to Model 1, Model 5 adds measures of contextual factors to Model 
1, and Model 6 controls for all of the covariates including in from Models 1 though 5. I use 
multivariate model building to assess the mediating effect of indicators of minority stress in 
Models 2 and 4, the effect of indicators of identity integration in Model 3, and the effect of the 
social environment in Model 5 on mental health outcomes. This technique allows me to assess 
which of these explanatory pathways may be most critical for reducing mental health disparities. 
 
Depressive Symptoms 
Model 1 of Table 1 shows that respondents who shifted toward a more same-sex oriented 
identity, both one-point up in the identity scale (β = 0.19, p < .001) and two or more points up in 
the scale (β = 0.29, p < .001) had higher levels of depressive symptoms compared to persons 
who report the same identity across both Waves. Change in identity toward a less same-sex 
oriented identity, however, was not associated with any increase in depressive symptoms. While 
bisexual-identified respondents in Model had higher levels of depressive symptoms than 
heterosexual respondents (β = 0.23, p < .001), respondents who reported a gay identity at both 
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waves were not more likely to report higher levels of depressive symptoms than heterosexual-
identified respondents who also reported a stable identity. 
 Adding controls for victimization only slightly attenuated the relationship between a one-
point increase in the identity scale and depressive symptoms and did not affect the coefficient for 
reporting an identity two or more points higher in the identity scale. This trend held for Models 2 
through 5, such that even when all controls were added in Model 6, identity shifts toward more 
same-sex oriented identities, either just one-point (β = 0.20, p < .001) or two points (β = 0.35, p 
< .001), were still significantly associated with increases in depressive symptoms compared to 
persons who report a stable identity. The inclusion of all controls in the Model 6, however, fully 





! ! ! ! ! !
Identity Change (Stable)
  One-Point more same-sex  0.26 *** 0.22 *** 0.25 *** 0.23 *** 0.26 *** 0.20 ***
  Two-Point more same-sex 0.36 *** 0.35 *** 0.35 *** 0.36 *** 0.36 *** 0.35 ***
  One-Point less same-sex -0.09 -0.07 -0.08 -0.08 -0.09 -0.05
  Two-Point less same-sex 0.03 -0.07 0.03 0.04 0.03 -0.05
Sexual orientation identity (Heterosexual)
  100% Gay/Mostly gay 0.04 0.03 -0.13 0.01 0.04 -0.10
  Bisexual 0.23 *** 0.18 *** 0.16 ** 0.18 *** 0.23 *** 0.09
Depressive Symptoms, WI 0.05 *** 0.04 *** 0.04 *** 0.04 *** 0.05 *** 0.03
Age -0.01 -0.01 -0.01 -0.01 -0.01 0.00
Female 0.11 *** 0.10 *** 0.12 *** 0.11 *** 0.11 *** 0.10
Race/ethnicity (Non-Hispanic white)
  Non-Hispanic black 0.21 *** 0.20 *** 0.21 *** 0.24 *** 0.23 *** 0.24 ***
  Hispanic 0.01 0.01 0.01 0.03 0.02 0.03
  Asian 0.07 0.06 0.06 0.05 0.07 0.05
  Other race/ethnicity 0.05 0.04 0.04 0.05 0.06 0.04
Education (College graduate)
  Less than high school 0.49 *** 0.45 *** 0.48 *** 0.46 *** 0.50 *** 0.44 ***
  High school graduate 0.30 *** 0.27 *** 0.29 *** 0.28 *** 0.30 *** 0.26 ***
  Vocational training 0.15 ** 0.15 *** 0.14 ** 0.15 *** 0.32 *** 0.16 ***
  Some college 0.17 *** 0.13 *** 0.16 *** 0.14 *** 0.17 *** 0.11 ***
Victimization Measures
Victimized, WI 0.04 0.04
Victimized, WIII 0.09 * 0.08 *
  Missing, WIII 0.00 0.01
Sexual Abuse, Childhood 0.05 0.05
  Missing 0.03 0.03
Physical Abuse, Childhood 0.09 *** 0.06
  Missing -0.07 -0.07
Neglect, Childhood 0.09 ** 0.08 **
  Missing 0.08 + 0.08 +
Rape 0.25 *** 0.23 ***
Table 2. Betas for differences in depressive symptoms at Wave IV by sexual identity development







  Same-sex only, WI 0.08 0.06
  Both-sex, WI 0.11 * 0.11 **
  Same-sex only, WIII 0.29 * 0.23 +
  Both-sex, WIII 0.09 + 0.06
Same-sex sex before 18 0.03 0.02
Romantic Relationship
  Same-sex, WI 0.03 -0.03
  Opposite-sex, WI -0.01 -0.01
  Same-sex, WIII -0.11 -0.14
  Opposite-sex, WIII -0.04 -0.05
Protective Factors
  Perceived social unacceptability, WI 0.02 0.00
  Perceived social unacceptability, WIII 0.06 *** 0.05 ***
Satisfied with Relationship with parent (Strongly agree)
  Strongly disagree 0.04 0.01
  Neither agree nor disagree -0.01 -0.02
  Missing 0.00 -0.03
You feel safe at school (Strongly disagree)
  Neither agree nor disagree 0.08 † 0.07
  Strongly agree 0.03 0.02
  Missing -0.03 -0.06
Contextual Factors
Percent Republican (< 33%)
  > 33% to < 66% -0.01 -0.01
  > 66% 0.00 0.00
Percent poverty -0.02 -0.01
 Percent college degree 0.00 0.00
Percent same-sex couples (0.0%)
  Same sex couples, 1.0% -0.02 -0.02
  Same sex couples, 2.0% to 8.0% 0.00 0.01
Constant 0.56 *** 0.40 † 0.60 ** 0.09 ** 0.58 ** 0.03
Lnalpha -0.82 -0.86 -0.83 -0.87 -0.82 -0.91
alpha 0.44 0.42 0.44 0.42 0.44 0.40
Source: Waves I, III, and IV of the National Longitudinal Study of Adolescent Health 
† p < .10.  * p < .05  ** p < .01  *** p < .001 
Note: Referent in parentheses
 138 
Stress 
Table 3 presents the results for the relationship between identity change and perceived stress. 
Similar to the results presented in Table 2, there was no relationship between changes in sexual 
orientation identity toward less same-sex oriented identities and perceived stress; however, 
changes in sexual orientation identity toward more same-sex oriented identities were associated 
with increases in perceived stress. Model 1 shows that both a one-point increase (β=0.26, p < 
.001) and a two or more point increase (β = 0.36, p < .001) in the sexual orientation identity scale 
between waves were associated with a significant increase in perceived stress. Controlling for 
victimization in Model 2, other measures of sexual orientation in Model 3, protective factors in 
Model 4, or contextual factors in Model 5 did not mediate the relationship between identity 
change toward more same-sex oriented identities and perceived stress. In the final model, which 
controls for all covariates, both one-unit (β = 0.20, p < .001) and two or more-unit changes (β = 
0.35, p < .001) in sexual orientation remained associated with higher levels of perceived stress.  
 Also similar to the results presented in Table 2, a gay or mostly gay identity  reported at 
Wave III was not associated with increases in perceived stress in any model, while a bisexual 
identity was associated with elevated levels of perceived stress in Model 1 (β = 0.11, p < .001). 
In Model 6, when all covariates were controlled for, a bisexual identity was no longer 





! ! ! ! ! !
Identity Change (Stable)
  One-Point more same-sex  0.19 *** 0.17 *** 0.19 *** 0.17 *** 0.19 *** 0.20 ***
  Two-Point more same-sex 0.29 *** 0.29 *** 0.28 *** 0.30 *** 0.30 *** 0.35 ***
  One-Point less same-sex -0.02 -0.01 -0.02 -0.01 -0.02 -0.05
  Two-Point less same-sex -0.07 -0.12 -0.07 -0.05 -0.07 -0.05
Sexual orientation identity (Heterosexual)
  100% Gay/Mostly gay -0.02 -0.03 -0.04 -0.05 -0.02 -0.10
  Bisexual 0.11 *** 0.07 * 0.09 * 0.06 * 0.11 *** 0.09
Depressive Symptoms, WI 0.03 *** 0.03 *** 0.03 0.02 *** 0.03 *** 0.03
Age 0.00 0.00 0.00 0.00 0.00 0.00
Female 0.05 ** 0.04 ** 0.05 ** 0.04 * 0.05 ** 0.10
Race/ethnicity (Non-Hispanic white)
  Non-Hispanic black 0.08 ** 0.08 ** 0.08 ** 0.12 *** 0.08 ** 0.24 ***
  Hispanic -0.01 -0.01 -0.02 0.00 -0.01 0.03
  Asian 0.08 * 0.07 * 0.07 * 0.06 * 0.08 * 0.05
  Other race/ethnicity 0.08 † 0.07 0.07 0.08 † 0.08 † 0.04
Education (College graduate)
  Less than high school 0.37 *** 0.34 *** 0.37 *** 0.34 *** 0.37 *** 0.44 ***
  High school graduate 0.22 *** 0.21 *** 0.22 0.21 *** 0.23 *** 0.26 ***
  Vocational training 0.01 0.07 0.01 *** 0.01 0.06 0.16 ***
  Some college 0.16 *** 0.14 *** 0.16 0.14 *** 0.16 *** 0.11 ***
Victimization Measures
Victimized, WI 0.02 0.04
Victimized, WIII 0.03 0.08 *
  Missing, WIII 0.00 0.01
Sexual Abuse, Childhood 0.02 0.05
  Missing -0.02 0.03
Physical Abuse, Childhood 0.07 *** 0.06
  Missing 0.06 -0.07
Neglect, Childhood 0.04 ** 0.07
  Missing 0.06 0.08
Rape 0.15 *** 0.23






  Same-sex only, WI 0.08 0.06
  Both-sex, WI 0.06 * 0.11 **
  Same-sex only, WIII 0.05 0.23 †
  Both-sex, WIII 0.03 0.06
Same-sex sex before 18 0.02 0.02
Romantic Relationship
  Same-sex, WI 0.04 -0.03
  Opposite-sex, WI -0.03 † -0.01
  Same-sex, WIII -0.09 † -0.14 †
  Opposite-sex, WIII -0.04 † -0.05
Protective Factors
  Perceived social unacceptability, WI 0.01 ** 0.00
  Perceived social unacceptability, WIII 0.04 *** 0.05 ***
Satisfied with Relationship with parent (Strongly agree)
  Strongly disagree 0.04 0.01
  Neither agree nor disagree 0.01 -0.02
  Missing 0.02 -0.03
You feel safe at school (Strongly disagree)
  Neither agree nor disagree 0.03 0.07
  Strongly agree 0.02 0.02
  Missing 0.02 -0.06
Contextual Factors
Percent Republican (< 33%)
  > 33% to < 66% 0.00 -0.01
  > 66% 0.01 0.00
Percent poverty 0.00 -0.01
 Percent college degree 0.01 0.00
Percent same-sex couples (0.0%)
  Same sex couples, 1.0% 0.01 -0.02
  Same sex couples, 2.0% to 8.0% 0.03 0.01
Constant 1.30 *** 1.21 *** 1.29 *** 0.88 *** 1.28 *** 0.03
Lnalpha -1.88 -1.92 -1.88 -1.97 -1.88 -0.91
alpha 0.15 0.15 0.15 0.14 0.15 0.40
Source: Waves I, III, and IV of the National Longitudinal Study of Adolescent Health 
† p < .10.  * p < .05  ** p < .01  *** p < .001 
Note: Referent in parentheses
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Anxiety 
Table 4 presents the results for the analysis examining the relationship between identity change 
and anxiety. Similar to the results for depression and stress, identity changes toward less same-
sex oriented identities were not associated with increased levels of anxiety. Shifts toward more 
same-sex oriented identities were associated with increases in anxiety compared to those who are 
stable in their identity. For example, in Model 1 respondents who reported a one-unit increase in 
the sexual minority identity scale were associated with a 0.53 (p < .001) increase in their anxiety 
score, and a two- or more point increase on the identity scale was associated with a 0.81 (p < .10) 
point increase in the identity scale score. Controlling for victimization, other dimensions of 
sexual orientation, protective factors, and contextual factors in Models 2 through 5 did not 
mediate the relationship between identity change toward more same-sex identities and anxiety. 
In the final model, there was still a .45 (p < .001) and .87 (p < .10) point increase in the anxiety 
scale associated with one-unit and two or more-unit changes in sexual identity, respectively, 
compared to respondents who report a stable identity across Waves. 
 In all the models presented, gay-identified persons were no more likely to report higher 
levels of anxiety than heterosexual-identified respondents. And in Model 6, the elevated levels of 
anxiety among bisexual respondents compared to heterosexual respondents in Model 1 were 





! ! ! ! ! !
Identity Change (Stable)
  One-Point more same-sex  0.53 *** 0.48 *** 0.55 *** 0.48 *** 0.53 *** 0.45 ***
  Two-Point more same-sex 0.81 + 0.78 + 0.87 * 0.81 * 0.81 + 0.87 *
  One-Point less same-sex -0.07 -0.03 -0.06 -0.03 -0.06 0.00
  Two-Point less same-sex -0.54 -0.64 -0.55 -0.51 -0.54 -0.63
Sexual orientation identity (Heterosexual)
  100% Gay/Mostly gay 0.30 0.24 0.39 0.20 0.29 0.36
  Bisexual 0.42 * 0.33 * 0.40 * 0.30 + 0.42 * 0.24
Depressive Symptoms, WI 0.11 *** 0.11 *** 0.11 *** 0.09 *** 0.11 *** 0.09 ***
Age -0.05 * -0.05 * -0.05 * -0.03 -0.05 * -0.03
Female 1.46 *** 1.40 *** 1.47 *** 1.44 *** 1.46 *** 1.39 ***
Race/ethnicity (Non-Hispanic white)
  Non-Hispanic black -0.74 *** -0.74 *** -0.74 *** -0.65 *** -0.71 *** -0.64 ***
  Hispanic -0.08 -0.07 -0.09 -0.05 -0.07 -0.05
  Asian -0.32 * -0.32 * -0.33 * -0.35 * -0.33 * -0.37 *
  Other race/ethnicity -0.25 -0.28 -0.26 -0.27 -0.24 -0.31
Education (College graduate)
  Less than high school 0.40 ** 0.37 * 0.41 ** 0.33 ** 0.43 ** 0.33 **
  High school graduate 0.33 *** 0.32 ** 0.33 *** 0.28 0.35 *** 0.28
  Vocational training 0.13 0.14 0.13 0.16 0.13 0.17
  Some college -0.03 -0.07 -0.03 -0.09 -0.02 -0.11
Victimization Measures
Victimized, WI -0.03 -0.05
Victimized, WIII 0.10 0.07
  Missing, WIII 0.36 0.40
Sexual Abuse, Childhood -0.05 -0.03
  Missing 0.03 0.05
Physical Abuse, Childhood 0.22 ** 0.17 +
  Missing -0.17 -0.18
Neglect, Childhood 0.07 0.05
  Missing 0.08 0.07
Rape 0.44 *** 0.40 ***
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  Same-sex only, WI 0.43 0.43 +
  Both-sex, WI 0.32 + 0.34 +
  Same-sex only, WIII 0.28 0.15
  Both-sex, WIII 0.05 0.00
Same-sex sex before 18 -0.26 -0.30
Romantic Relationship
  Same-sex, WI -0.01 -0.09
  Opposite-sex, WI -0.06 -0.04
  Same-sex, WIII -0.19 -0.22
  Opposite-sex, WIII 0.08 0.08
Protective Factors
  Perceived social unacceptability, WI 0.00 0.01
  Perceived social unacceptability, WIII 0.18 *** 0.17 ***
Satisfied with Relationship with parent (Strongly agree)
  Strongly disagree -0.22 + -0.28 *
  Neither agree nor disagree -0.18 * -0.19 **
  Missing -0.11 -0.14
You feel safe at school (Strongly disagree)
  Neither agree nor disagree 0.18 0.19
  Strongly agree -0.03 -0.04
  Missing -0.34 -0.37 +
Contextual Factors
Percent Republican (< 33%)
  > 33% to < 66% 0.00 0.00
  > 66% -0.06 -0.06
Percent poverty -0.04 -0.02
 Percent college degree -0.01 -0.01
Percent same-sex couples (0.0%)
  Same sex couples, 1.0% -0.01 0.01
  Same sex couples, 2.0% to 8.0% 0.06 0.10
Constant 12.27 12.17 12.21 10.71 12.31 10.69
Source: Waves I, III, and IV of the National Longitudinal Study of Adolescent Health 
† p < .10.  * p < .05  ** p < .01  *** p < .001 
Note: Referent in parentheses
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Explanatory Pathways 
While none of the covariates included in the analysis mediated the relationship between identity 
change and mental health, several variables were significantly associated with mental health. 
Moreover, many of these measures mediated the relationship between bisexual-identified 
persons and mental health.  
Across all dimensions of mental health outcomes, physical abuse and neglect by a parent 
or guardian in childhood, and sexual assault were associated with increases in depression, stress, 
and anxiety. These variables mediated the relationship between a bisexual identity and 
depression by 22%, stress by 36%, and anxiety by 21%. Perceived social acceptance in Wave III 
of the survey was also associated with all dimensions of mental health. Controlling for protective 
factors, including perceived social acceptability, also mediated the relationship between bisexual 
identities and elevated mental health by 21% for depression, 45% for stress, and 29% for anxiety. 
In Model 6 of Tables 2 though 5, a stable sexual minority identity was not associated with poorer 
mental health compared to heterosexual-identified persons.  
Controlling for other measures of attraction did not mediate the relationship between 
identity change and mental health outcomes; however, same- and both-sex attraction were 
associated with poorer mental health outcomes for all measures of mental health. These results 
suggest that even after controlling for a sexual minority identity, same-sex attraction, particularly 
in Wave I of the survey, influences mental health later in life. Contextual factors while shown in 
Chapter 5 to be important factors related to sexual minority mental health, were not associated 




The results presented in Table 1 show that, in line with other research, females have higher levels 
of sexual fluidity across the lifecourse (Diamond 2008; Dickson, Paul, and Herbison 2003; Mock 
and Eibach 2010; Ott et al. 2011). Thus, I completed a series of analysis that stratified the results 
by sex (see Appendix A). While females are indeed more likely to change sexual orientation 
identities, the supplementary results show that the effect of change does not statistically differ 
across the sexes. I also conducted a series of tests to examine whether the effect of identity 
change varied across age groups: respondents less than 29 years of age at Wave IV and 
respondents 29 years or older at Wave IV (See Appendix B). While the effect of identity change 
had a slightly larger impact on mental health outcomes among the younger age group, identity 
change toward more same-sex oriented identities were associated with increases in depression, 
stress, and anxiety for both age groups. 
 
Identity Change Propensity Score Matching 
The results presented in Tables 2 through 4 show that for all dimensions of mental health, only 
changes toward more same-sex oriented identities are associated with poorer mental health 
outcomes. To be sure, changes in sexual identity toward less same-sex oriented identities did not 
differ from respondents who reported the same sexual orientation identity across both Waves of 
data. Thus, for this portion of the analysis, I focus exclusively on the effect of identity change on 
mental health outcomes using propensity score matching.  
 I use multiple matching strategies for this portion of the analysis, with varying degrees of 
specificity for the matches. I first present the model with which the propensity score model was 
developed, followed by average treatment effects (ATEs) for the effect of identity change on all 
three dimensions of mental health using nearest neighbor, caliper, and subclassification matching 
 146 
strategies. For the caliper matching, I present results that restrict the quality of the matches to 
less than .10 standard deviations within the propensity score for the treated individuals. I match 
without replacement and specified that the order in which matches between the treatment to 
control units is random.5  
Table 5 shows the results from the logistic regression model used to estimate the 
propensity score. Heterosexual respondents were the most likely to report changing their sexual 
orientation identity between waves toward a more same-sex oriented identity. Respondents who 
reported being sexually (OR= 1.49, p < .05) and physically (OR = 1.36, p < .05) abused during 
childhood by their parent or guardian, as well as those who report being sexually assaulted by 
persons not their parent or guardian (OR =1.36, p <.05), were all more likely to report an identity 
shift between Waves III and IV. Respondents who report higher levels of perceived social 
unacceptance are also more likely to change their sexual orientation identity between Waves III 
and IV. 
 Unsurprisingly, respondents who report both-sex attraction at Wave III (OR = 2.80, p < 
.001) and have engaged in same-sex sexual relationship before the age of 18 (OR = 6.49, p < 
.001) were more likely shift identities between waves toward a more same-sex oriented identity. 
Romantic relationships, either same-sex or opposite sex, were not associated with changes in 
identity.  
 Several contextual factors are related to changes in identity toward more same-sex 
oriented: respondents who live in areas with higher proportions of persons with college degrees, 
and more same-sex couples were more likely to change identities between Waves III and IV, and 
                                                
5 For more details on the counterfactual approach see Chapter Two. 
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respondents who live in neighborhoods with high concentrations of Republican voters were less 
likely to report changing their identity between waves.  
  
OR
Sexual orientation identity (Heterosexual)
  100% Gay/Mostly gay 1.12
  Bisexual 0.45 **




  Non-Hispanic black 2.16
  Hispanic 2.7
  Asian 1.99
  Other race/ethnicity 2.75 †
Education (College graduate)
  Less than high school 1.15
  High school graduate 0.84
  Vocational training 1.35 *




  Missing, WIII 1.35
Sexual Abuse, Childhood 1.49 *
  Missing 0.88
Physical Abuse, Childhood 1.36 *
  Missing 1.04
Neglect, Childhood 0.84 +
  Missing 1.01
Rape 1.36 *







  Same-sex only, WI 0.93
  Both-sex, WI 1.25
  Same-sex only, WIII 0.97
  Both-sex, WIII 2.8 ***
Same-sex sex before 18 6.49 ***
Romantic Relationship
  Same-sex, WI 0.57
  Opposite-sex, WI 1.08
  Same-sex, WIII 1.15
  Opposite-sex, WIII 1.02
Protective Factors
  Perceived social unacceptability, WI 0.99
  Perceived social unacceptability, WIII 1.05 *
Satisfied with Relationship with parent (Strongly agree)
  Strongly disagree 0.79
  Neither agree nor disagree 1.07
  Missing 0.43 †
You feel safe at school (Strongly disagree)
  Neither agree nor disagree 1.04
  Strongly agree 0.91
  Missing 1.79
Contextual Factors
Percent Republican (< 33%)
  > 33% to < 66% 0.93
  > 66% 0.66 *
Percent poverty 0.97
 Percent college degree 1.19 *
Percent same-sex couples (0.0%)
  Same sex couples, 1.0% 1.02
  Same sex couples, 2.0% to 8.0% 1.54 *
Constant 0.36
† p < .10.  * p < .05  ** p < .01  *** p < .001 
Note: Referent in parentheses
Source: Waves I, III, and IV of the National Longitudinal 
Study of Adolescent Health 
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Table 6 presents the ATEs for identity change on the three dimensions of mental health 
for all three matching strategies used. Across all dimensions of mental health and all matching 
strategies, identity shifts towards more same-sex oriented identities were associated with 
statistically significant increase in poorer mental health. The raw effect, which is merely the 
mean score of the treatment group minus the mean score of the control group, suggests that 
respondents who change their identity between waves are 1.14 points higher on the depressive 
symptoms scale than those who remain stable in their identity. Once the sample is matched based 
upon the propensity score, however, the effect ranged from 0.62 (95% CI = 0.37, 0.87) to 0.73 
(95% CI = 0.55, 1.04) depending on the specificity of the matches. These results shows that even 
when balanced on all covariates, including those related to sexual orientation identity and other 
markers of sexual minority status, the changing one’s sexual orientation identity toward a more 
same-sex oriented identity is associated with increases in depressive symptoms.  
 The raw effect of identity change on perceived stress is 1.23. When the sample was 
balanced on all potential mediating covariates, the ATE of identity change on stress ranged from 
0.66 (95% CI = 0.44, 0.88) to 0.80 (95% CI = 0.63, 1.08). Like both depression and stress, 
identity change was also associated with increases in anxiety: the ATE for identity change on 






Table 6. Average treatment effects (ATEs) for identity change on mental health indicators
ATE
Raw Effect 1.14
Nearest neighbor random 0.65 0.41 0.89
Nearest neighbor, caliper (.10) 0.62 0.37 0.87
Subclassification 0.73 0.55 1.04
ATE
Raw Effect 1.23
Nearest neighbor random 0.66 0.44 0.88
Nearest neighbor, caliper (.10) 0.66 0.45 0.87
Subclassification 0.8 0.63 1.08
ATE
Raw Effect 1.15
Nearest neighbor random 0.42 0.23 0.61
Nearest neighbor, caliper (.10) 0.33 0.14 0.51
Subclassification 0.44 0.27 0.72
Source: Waves I, III, and IV of the National Longitudinal Study of Adolescent Health 
† p < .10.  * p < .05  ** p < .01  *** p < .001 
ATE: Average Treatment Effect; 95% CI=95% Confidence Interval
Depression








Effect of Identity Change by Propensity to Change 
The effect of identity change may also be related to the propensity that individuals will report a 
change in their sexual orientation identity. For example, the results in Table 5 showed that 
individuals who report same-sex sex before 18 and both-sex attraction were more likely to report 
an identity shift between waves. It may be then that individuals who have experience with other 
indicators of sexual minority status may be further along in their sexual minority identity 
development than those who at Wave III have not had reported same-sex attraction, sex, or a 
romantic relationship.  
Table 7 presents descriptive statistics for the sample by propensity blocks, where Block 1 
represents the group of individuals with the lowest propensities to change their identity between 
Waves I and III and Block 4 is comprised of individuals with the highest propensities to change 
their identities between Waves. Bivariate tests were conducted to test whether the descriptive 
statistics in Blocks 2, 3, and 4 differ from those in Block 1. In Block 1, only 2.3% of the 
population changed their sexual orientation identity toward a more same-sex oriented identity 
between waves compared to 9.0% of Block 2, 23.4% of Block 3, and 43.9% of Block 4. 
Respondents in all other Blocks were more likely to report a sexual minority identity than those 
in Block 1. Respondents in Blocks 2-4 were also more likely to have higher rates of sexual 
minority indicators than those in Block 1. For example, only .8% of Block 1 reported having had 
same-sex sex before the age 18 compared to 67.6% of Block 4; 1.0% of Block 1 respondents 
reported both-sex attraction at Wave III compared to 63.9% of Block 4; and 1.0% of Block 1 





Table 7. Descriptive statistics by propensity score blocks
Identity Change 2.33 9.01 *** 23.36 *** 42.85 ***
Sexual orientation identity (Heterosexual)
  100% Gay/Mostly gay 0.34 0.89 * 2.23 ** 16.06 ***
  Bisexual 2.03 5.45 *** 13.00 *** 26.25 ***
Depressive symptoms, WI 5.53 6.76 *** 8.66 *** 9.00 ***
Age 29.12 28.55 *** 27.72 *** 27.88 ***
Female 10.10 88.11 *** 93.45 *** 92.12 ***
Male
Race/Ethnicity 
  Non-Hispanic white 64.30 70.72 *** 83.19 *** 76.61 **
  Non-Hispanic black 17.37 14.08 * 5.30 *** 8.08 ***
  Hispanic 12.08 11.24 7.70 * 11.34
  Asian 4.52 2.88 ** 1.16 *** 1.61 +
  Other race/ethnicity 1.89 1.33 3.41 + 2.36
Education 
  Less than high school 8.37 7.19 + 10.13 7.67
  High school graduate 22.42 11.87 *** 5.76 *** 8.08 *
  Vocational training 7.95 9.70 * 16.26 *** 15.99 **
  Some college 31.75 35.01 * 37.84 * 37.98
  College graduate
Victimization
Victimized, WI 44.18 27.96 *** 32.44 *** 36.28 *
Victimized, WIII 14.10 5.76 *** 7.11 *** 9.67 +
  Missing, WIII 0.82 0.81 1.24 3.32
Sexual Abuse, Childhood 2.35 4.83 *** 11.57 *** 14.85 ***
  Missing 4.13 2.23 *** 1.56 *** 3.69
Physical Abuse, Childhood 23.58 26.63 ** 47.14 *** 43.70 ***
  Missing 5.52 3.18 *** 2.30 *** 2.96
Neglect, Childhood 39.62 36.99 *** 38.74 44.81
  Missing 7.58 5.02 *** 5.48 + 4.81
Rape 4.03 16.93 *** 45.53 *** 55.36 ***
Sexual Minority Indicators
Sexual Attraction 
  Same-sex only, WI 0.58 1.08 * 2.09 * 2.44 +
  Both-sex, WI 4.88 3.88 + 6.08 * 12.30 **
  Other-sex, WI
  Same-sex only, WIII 0.38 0.49 1.54 + 3.02 *
  Both-sex, WIII 1.01 6.40 *** 21.33 *** 63.85 ***
  Other-sex, WIII
Same-sex sex before 18 0.84 1.22 *** 8.94 *** 67.57 ***
Block 1 Block 2 Block 3 Block 4





  Same-sex, WI 1.17 1.32 1.96 3.91 +
  Opposite-sex, WI 62.36 61.84 59.68 70.61 *
  Same-sex, WIII 1.03 1.95 ** 6.41 *** 24.63 ***
  Opposite-sex, WIII 81.79 85.91 *** 86.96 ** 82.72
Protective Factors
  Perceived social unacceptability, WI 13.02 13.72 *** 14.37 *** 14.71 ***
  Perceived social unacceptability, WIII 6.78 7.22 *** 8.26 *** 8.25 ***
Satisfied with Relationship with parent
  Strongly disagree 3.71 6.98 *** 5.80 + 10.06 *
  Neither agree nor disagree 43.03 43.07 52.20 *** 49.53 +
  Strongly Agree
  Missing 3.88 0.62 *** 0.75 *** 1.15
You feel safe at school
  Strongly disagree
  Neither agree nor disagree 10.40 12.29 + 12.20 18.00 *
  Strongly agree 62.91 61.51 59.40 53.04 *
  Missing 1.62 4.47 *** 7.26 *
Contextual Measures
Percent republican
  < 33%
  > 33% to < 66% 65.08 66.80 72.30 * 71.94 +
  > 66% 21.96 19.10 * 11.20 *** 11.70 ***
Percent poverty 93.41 0.82 *** 61.19 *** 0.97
 Percent college degree 57.70 0.68 *** 91.02 *** 0.80 **
Same-sex couples, 0.0% 55.61 54.08 49.62 ** 48.27 **
  Same sex couples, 1.0% 37.05 37.36 34.41 33.10
  Same sex couples, 2.0% to 8.0% 7.34 8.56 15.97 *** 18.63 ***
Mental Health Outcomes
Depressive symptoms 2.26 2.63 *** 4.60 *** 3.91 ***
Perceived stress 4.66 4.77 6.03 *** 6.27 ***
Anxiety 11.61 13.06 *** 13.67 *** 13.67 ***
Source: Waves I, III, and IV of the National Longitudinal Study of Adolescent Health 
† p < .10.  * p < .05  ** p < .01  *** p < .001 
Note: Referent in parentheses
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Table 8 presents the coefficients for depressive symptoms and stress derived from 
negative binomial regressions to account for overdispersion in the dependent variable and the 
coefficients for anxiety derived from OLS regression by propensity score quartiles. The results 
show that the effect of identity change varied across subclassification Blocks. The magnitude of 
the coefficient for depressive symptoms became smaller in magnitude as the propensity for 
change increases across Blocks. For example, identity change was associated with a significant 
increase in depressive symptoms in Block 1 (β = 0.29, p < .001), Block 2 (β = 0.25, p < .001), 
less so in Block 3 (β = 0.15, p < .001), but not associated with depression in Block 4. This trend 
does not hold for perceived stress,6 but did emerge for anxiety. While identity change was not 
associated with increases in anxiety in Block 1, in Block 2 identity change was associated with a 
.79 (p < .01) increase in the anxiety scale but was not associated with a significant increase in 




                                                
6 Sample size limitations did not allow for analysis in Block 4. 
Table 8. Betas for the affect of identity change on mental health indicators
Class 1 Class 2 Class 3 Class 4
  Depression 0.29 *** 0.25 *** 0.15 * 0.09
  Stress 0.07 0.19 *** 0.19 *** ---
  Anxiety 0.28 0.79 ** 0.08 0.52
† p < .10.  * p < .05  ** p < .01  *** p < .001 




The results presented here add to the literature on the relationship between sexual orientation and 
mental health by examining how differences in sexual orientation development, specifically 
identity change, are related to mental health disparities. These results are the first to examine the 
relationship between identity change and mental health using prospective, nationally 
representative data and show that identity shifts toward more same-sex oriented identities are 
associated with increases in depression, stress, and anxiety compared to persons who report 
stable sexual orientation identities over time. Moreover, once identity change, other indicators of 
minority stress, and sexual orientation are accounted for, the results show that there are no 
mental health differences by sexual orientation identity. These results suggest that the conflation 
of sexual minority identified persons who have recently changed identities with those who have 
maintained a stable sexual minority identity for longer periods of time may obscure important 
differences in mental health outcomes within the LGB population. Rather than LGB identified 
persons being pathologically and permanently depressed, these results suggest rather that mental 
health disparities may also be, in part, explained by a developmental risk period: It may be the 
process of change towards a stigmatized identity, rather than the identity itself that matters for 
mental health disparities by sexual orientation. 
 More recently, several scholars have argued that researchers should focus on healthy 
development among sexual minority populations, rather than continue to characterize LGB 
populations as being engendered to a life of poor mental health (Eccles, Sayegh, Fortenberry and 
Zimet 2004; Savin-Williams et al. 2011). Indeed, more recently some research has suggested that 
LGB populations are not at risk for poorer mental health outcomes compared to heterosexual 
persons (Savin-Williams 2005; Savin-Williams et al. 2010). This research highlights a specific 
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mechanism through which mental health disparities are manifested as well as highlighting 
several important markers of minority stress, which fully mediate the relationship between a 
stable bisexual identity and mental health.  
 
Identity Change and Mental Health 
As reviewed in Chapter One, traditional models of sexual orientation identity development posit 
that sexual minority identities are developed through a series of phases that are associated with 
different mental health risks and outcomes (Cass 1979; Coleman 1982; Troiden 1989). In line 
with theories of identity development, these models characterize that the time surrounding 
identity changes as being particularly risky for sexual minorities as they struggle with developing 
a fully integrated sexual minority identity.  
While largely criticized for characterizing sexual identity development as a linear 
progression from heterosexual to gay, and not acknowledging bisexuality as an end-stage, 
traditional theories suggest that the period of adjustment during which one experiences same-sex 
attraction and/or behaviors before adopting a sexual minority identity as a period of elevated 
psychological distress. The results presented in this chapter provide some support for these 
theories by showing that the process of identity change, rather than a sexual minority identity 
itself, may be a previously underemphasized mechanism through which sexual minority health 
disparities are manifested.  
Indeed, the results show that changes toward more same-sex oriented identities in young 
adulthood are associated with increases in depression, stress, and anxiety, while changes in 
sexual orientation identities toward less same-sex oriented identities are not. The results also 
show that both more substantial changes in sexual orientation identity between waves and small 
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changes in one’s sexual orientation identity, such as 100% heterosexual to mostly heterosexual, 
are also associated with poorer mental health than respondents who remain stable in their sexual 
orientation identity between waves. This research is in line with other work that has suggested 
that stability in identity is related to higher levels of self-acceptance, identity integration, and 
self-esteem (Floyd and Stein 2002; Rosario et al. 2009, 2011). While the results presented here 
differ from the Rosario et al. (2011) study that found no difference in mental health by stability 
in sexual orientation, the Rosario sample included only 156 respondents and did not include 
heterosexual-identified persons in their initial sample.  
This study also improves upon previous work by examining how identity-change may 
affect mental health depending upon whether the change is toward a more same-sex oriented 
identity or a less same-sex oriented identity. The results show that shifts towards more 
stigmatized identities were associated with poorer mental health, while those toward less 
stigmatized identities were not. This may be due to several different factors. First, adopting a 
stigmatized identity may expose respondents to new sources of discrimination, both structural 
and interpersonal that they may have not previously experienced. Exposure to new sources of 
discrimination, coupled with a lack coping skills for managing discrimination, may be a source 
of stress that those who change toward a more stigmatized identity are exposed to that is not 
experienced by respondents that report a less stigmatized identity. Indeed, other work has 
suggested that the impact of discrimination on mental health is larger among persons who are the 
least likely to experience discrimination (Everett and Saint Onge 2010). Identity change toward a 
more stigmatized identity may also mean seeking new social networks and resources that may be 
harder to gain access to than persons who change their identity to a heterosexual identity.  
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Propensity to Change and Mental Health 
This study also examined how the effect of identity change varies by the propensity to change 
one’s identity toward a more same-sex oriented identity. Identity control theory suggests that 
individuals change their identity when the identity standard and the evaluation of their 
performance of the identity standard are misaligned and the realignment of identity and behavior 
(for example) will reduce cognitive dissonance and improve well-being (Burke 2006). Thus, I 
investigated whether the affect of identity change varied by the likelihood of changing by 
stratifying by propensity blocks. The results reveal first, that those individuals who are the most 
likely to change their sexual orientation identity are also significantly more likely to have higher 
rates of same-sex sex, same-sex attraction, and same-sex relationships. Second, a clear gradient 
emerges for depressive symptoms: as the probability of identity change increases, the effect of 
identity change on depression decreases. This finding suggests that the relationship between 
identity change and mental health may be contingent on other measures of sexual orientation 
identity integration. That is, among respondents who have already engaged in same-sex sex, 
relationships, or reported same-sex attraction, an identity shift does not perturb mental health, 
and while not demonstrated here, may improve health in the future. Those who change identities 
between the two time-periods without other markers of sexual minority status may have lower 
levels of identity integration and therefore a bigger psychosocial adjustment to make.  
This chapter suffers from several limitations. First, I am unable to examine changes in 
identity before Wave III. Respondents who identify with a sexual minority label may have done 
so at differing ages. However, respondents who identify with a sexual minority identity early in 
life may do so in part because they may live in more supportive and/or accepting households. 
Many sexual minorities may delay identification until later in life or until they have moved out of 
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their parents’ or guardians’ households to avoid confrontation or banned from the home 
(D’augelli, Hershberger, and Pilikington 1998). Thus the relationship between identity changes 
before Wave III, which is around the time when respondents typically would have moved into 
their own residences, and mental health may be related to the home setting or the social 
environment rather than the process of identity change itself.  
 Unfortunately, I am unable to assess other aspects of sexual minority identity integration, 
such as participation in LGB social activities, clubs, politics, nor the degree to which individuals 
feel comfortable with their same-sex sexuality and disclosing their identity to those around them 
(Morris 1997; Rosario et al. 2001, 2006). Indeed, while other work has not demonstrated that 
differences in earlier versus later identity development did not reveal differences in mental health 
outcomes; Rosario et al. (2011) found that differences in identity integration were related to 
differences in mental health outcomes.  
 Despite these limitations, this study provides new insights into the understanding of 
mental health disparities by sexual orientation. To date, most studies have argued that minority 
stress is the primary pathway through which mental health disparities are manifested, and while 
measures of victimization are indeed critical for reducing psychological distress among this 
population, the intense focus on minority stress has come at the exclusion of other potential 
psychosocial mechanisms. Moreover, the continued focus on the negative aspects of sexual 
minorities’ mental health has distracted from examining healthy development. By taking a 
developmental approach, the results here show that rather than a gay or bisexual identity being a 
marker of poor mental health, it may be that the process of adopting a sexual minority identity, 
in addition to sources of minority stress, that will help us to further understand sexual minority 
mental health.  
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CHAPTER SEVEN: CONCLUSION 
 
The field of sexual minority health is relatively young, particularly for studies that examine 
population-level health disparities by sexual orientation. While the limited number of studies that 
have examined this topic is in part due to the relatively small proportion of the general 
population that may be classified as a sexual minority,  it is also related to the fact that until 
recently few nationally representative surveys included measures of sexual orientation, let alone 
multiple measures of sexual orientation collected longitudinally. As such, research on sexual 
minority health in recent years has presented a somewhat conflicting portrayal of the well-being 
of this population: Several studies continue to find results suggesting that sexual minorities 
suffers from an excess burden of mental health illnesses, higher rates of drug use, and more 
recently, physical health disparities (Austin et al. 2009; Darwhich, Hymal, and Waterhouse 2012; 
Friedman et al. 2011; Heck, Sell, and Gorrin 2006; Marshal et al. 2008; Poteat et al. 2009). Yet 
others have argued that the rapidly changing social environment surrounding sexual minority 
civil rights and protections has led to cohort differences in exposure to discrimination and 
dramatic improvements in the lives of younger sexual minority populations (Eccles et al. 2004; 
McCormac 2012; Russell 2005; Russell et al. 2009; Savin-Williams 1995).  
Indeed, several sexual minority health researchers have campaigned for academics to 
increase their focus on the healthy development of sexual minority youth, arguing that the 
continued attention on risk rather than resilience among this population sends a negative message 
to sexual minority teens regarding their sexual orientation. For example, in his book, The New 
Gay Adolescent, Savin-Williams (2005) has argued that the increasing number of sexual 
minorities in the media and the growing number of Gay-Straight Alliance groups in high-schools 
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and communities across the country have somewhat normalized sexual minority status among 
today’s youth.  
The findings presented in this dissertation add to the existing literature and current debate 
regarding sexual minority health in two primary ways: First, I find that while some sexual 
minority populations are at risk for decreased access and utilization of health care, and increased 
risk of substance abuse and poorer mental health, this risk distributed unevenly across the entire 
sexual minority population. To be sure, characterizing all sexual minorities as ‘at risk’ obscures 
identity groups, specific indicators of sexual orientation, and developmental periods where risk 
may be concentrated.  
Second, this research highlights the importance of several pathways through which sexual 
minority health disparities are reduced, such as victimization and perceived social acceptance, as 
well as the importance of the social environment for sexual minority mental health. By 
identifying the mechanisms through which health disparities are manifested, public health 
policies can be generated to improve the well being of sexual minority young adults, rather than 
merely documenting their risks.  
 
Substantive and Theoretical Contribution 
Both-Sex Orientation Risk 
A finding that emerged across the results was the excess risk associated with both-sex 
orientation. In all analyses and across multiple outcomes, both-sex oriented persons (measured 
by either identity or attraction) are significantly worse off than heterosexual individuals, and for 
several measures, same-sex only oriented persons as well. For example, the analyses of health 
care utilization in Chapter Three showed that while in Wave I adolescents that report both- and 
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same-sex only attraction are more likely to delay health care use than opposite-sex only attracted 
youth; in Waves III and IV of the survey, only both-sex oriented persons are more likely to delay 
health care. This finding holds when sexual orientation is measured using either attraction or 
identity, and after controls are added for income, insurance coverage, and measures of general 
health. In Chapter Four, the results showed that while sexual minorities are more likely to use 
and abuse a variety of substances, bisexual/mostly heterosexual identified youth often have the 
highest risk of hard drug abuse and dependence compared to heterosexuals. And in the analysis 
of mental health outcomes in Chapters Five and Six, the largest disparities were found between 
non-sexual minority respondents and both-sex oriented respondents.  
This elevated risk associated with both-sex orientation has been documented elsewhere 
(Allen, Glicken, Beach, and Naylor, 1998;  Corliss, Austin, Roberts, and Molnar, 2009; Corliss, 
Shankle, and Moyer, 2007; Everett 2012) and has been attributed to two primary sources: 
decreased social support and lower levels of identity commitment. As stated throughout this 
dissertation, multiple studies have demonstrated that bisexual persons often face higher rates of 
exclusion from both heterosexual and homosexual persons (Hutchins 1996; Balsam and Mohr 
2007). Indeed, compared to the headway that has been made for gay and lesbian identified 
persons, bisexual social activism is relatively modest. And while efforts have been made within 
the queer community to include other sexual minority groups, bisexual populations continue to 
report feelings of exclusion from both heterosexual and homosexual social groups (Humprey 
1999). The second pathway through which elevated risk associated with both-sex oriented 
persons that has been hypothesized is due to heightened levels of sexual fluidity and decreased 
identity commitment. Previous work has indeed demonstrated that both-sex oriented persons do 
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indeed have higher levels of sexual fluidity over time and lower levels of identity commitment 
(Ott et al. 2011; Rosario et al. 2006, 2011).  
The results presented in Chapter Six show that both indicators of minority stress and 
sexual fluidity explain mental health disparities between both-sex oriented and heterosexual 
respondents. For example, supplementary analysis not shown revealed that controlling for 
identity change reduced the coefficient for perceived stress among bisexual-identified persons by 
81%. This excess risk among bisexual respondents, however, remains statistically significant 
until controls for victimization and perceived social acceptance are included in the models. These 
findings, therefore, provide support that both minority stress and identity development shape 
mental health outcomes among both-sex oriented populations. 
 
Identity Change and Mental Health  
Theories of sexual orientation identity development and their implications for well-being began 
to surface in the 1980s and have continued to evolve over the last several decades. The first 
identity models that emerged characterized the time when individuals experience same-sex 
attraction, but have not identified with a gay or lesbian identity as a critical risk period for 
psychological distress. Despite these early conjectures about the links between identity 
development and mental health, to date only one study has attempted to link identity change to 
mental health outcomes and this study suffered from several methodological limitations. The 
results presented in this dissertation, therefore, are the first to examine the link between identity 
change and mental health using a longitudinal, nationally representative data set.  
 The results showed that in addition to minority stress, or the excess exposure to 
victimization and discrimination associated with a minority status (Meyer 1995, 2003), the 
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process of identity change itself, in part, explains mental health disparities by sexual orientation. 
The mental health risk associated with identity change, however, was only documented for 
transitions toward more same-sex oriented identities: Respondents who reported less same-sex 
oriented identities between Waves III and IV did not have poorer mental health outcomes 
compared to those who reported stable identities. Moreover, once identity change was accounted 
for, the lack of mental health disparities between stable sexual orientation identities suggests that 
once stability in identity is achieved, bisexual, gay, and lesbian identified persons’ mental health 
is similar to that of heterosexual populations. This finding sheds new light on how researchers 
should think about mental health disparities by sexual orientation. While traditional models 
characterize sexual orientation development have been routinely and appropriately critiqued, the 
lack of investigation of how identity transitions may impact mental health has been a major 
limitation of existing research. Testing this theory reveals that in line with theories of sexual 
orientation identity development (Cass 1979; Coleman 1982; Troiden 1989), and identity change 
theory (Burke 2006), the process of changing identities is associated with increases in 
psychological distress, above and beyond sexual minority identities themselves.  
 Traditional identity theories, however, did not incorporate shifts towards less same-sex 
oriented identities into their models. And while more contemporary theories of identity 
development do highlight the sometimes recursive nature of sexual orientation development, 
these theories do not hypothesize on the psychological sequelae of shifts towards less same-sex 
oriented identities. The results in Chapter 6 show that there are very different mental health 
outcomes dependent upon the direction of the shift in identity. This finding should not be 
interpreted as changes towards less-same sex oriented identities are a possible solution for 
mental health disparities by sexual orientation for several reasons. First, the referent category is 
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stability in identity; respondents who maintain stable identities, be they heterosexual, bisexual, or 
gay, do not have poorer mental health. Moreover, identity shifts towards less same-sex oriented 
identities do not improve mental health; they are merely not associated with increases in 
psychological distress compared to stability in identity across waves. The fact that shifts towards 
less same-sex oriented identities are not associated with increases in psychological distress may 
be explained by several factors. First, respondents reporting less same-sex oriented identities are 
transitioning to identities associated with less stigma. Second, many persons who transition to 
more same-sex oriented identities, particularly women, have had opposite-sex partners and/or 
relationships during adolescence and young adulthood. Moreover, the majority of respondents 
come from heterosexual households and have had and/or maintain heterosexual friendships. 
These pre-existing social networks and experiences may make the transition from sexual 
minority to non-sexual minority identity relatively easy compared to the transition towards a 
sexual minority identity, for which respondents must seek out new resources. The role of social 
resources may therefore be critical to understanding how to reduce psychological distress during 
the process of identity development. Indeed, future research therefore would benefit from 
continued examination of identity development as it relates to health disparities as well as the 
examinations of the social contexts in which early stable development and high levels of identity 
integration emerge to minimize mental health disparities by sexual orientation.  
  
Pathways of Healthy Development and Minority Stress 
Two key indicators of minority stress, victimization and perceived social acceptance, as well as 
the social environment, emerged as important explanatory pathways through which mental health 
disparities by sexual orientation manifests. Chapter Four highlighted the importance of 
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victimization for understanding substance abuse and dependence differences by sexual 
orientation, Chapter Five investigated the role of the social environment both in schools as well 
as neighborhood characteristics, and Chapter Six demonstrated the importance of perceived 
social acceptance and victimization for explaining mental health disparities between bisexual and 
heterosexual-identified respondents.  
 The findings support minority stress theory insofar as they show that 
victimization and discrimination are important paths through which disparities are manifested. 
Measures of victimization and discrimination alone, however, are not enough to understand how 
health outcomes are differentially distributed across the population. Indeed, in Chapter Four, 
while measures of discrimination explained some of the differences in substance abuse and 
dependence by sexual orientation, for several measures, sexual minorities were more likely to 
report higher rates of substance abuse and dependence among women. Future research should 
also investigate the role of psychological mediators, such as pessimism, rumination, and 
psychological dysregulation as processes that lay between exposure to distress and poorer mental 
health and substance use (Hatzenbuehler 2009). These processes may explain why differences in 
mental health by sexual orientation are not fully explained by victimization.   
Additionally, researchers should think more broadly about how to capture exposure to 
minority stress, rather than specific reported instances of discrimination. For example, Chapter 
Five highlighted the importance of the social environment for understanding health disparities 
among sexual minority populations. In particular, Chapter Five demonstrated the benefit of 
living in less socially conservative environment, and in neighborhoods with higher percentages 
of same-sex couples. Other new research has connected state-level policies, such as same-sex 
marriage bans, with poorer mental health outcomes among sexual minorities (Hatzenbuehler 
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2010; Hatzenbuehler, McLaughlin, Keyes, and Hasin 2010; Riggle, Rostosky and Horne 2009).  
While recent research has begun to document sexual minority migration patterns (Aldrich 2004; 
Black et al. 2002; Cooke and Rapino 2007; Knopp and Brown 2003; Walther and Poston 2004), 
the results presented here are the first to connect changes in the social environment to 
improvements in mental health outcomes. Normative social environments therefore that are 
either characterized by anti same-sex policies, or a lack of same-sex couples expose sexual 
minorities to structural minority stress, a source of minority stress that may not be adequately 




Data and Measurement 
Both the data and methodological approaches used in this research make several contributions to 
the existing research on sexual minority well-being. The Add Health data has several advantages 
over existing data sets that have previously been used to examine sexual minority health. First, 
only recently have nationally representative data sets begun to routinely ask questions regarding 
sexual orientation in their surveys, and of those that do, no other data includes multiple 
indicators, collected longitudinally. These features of the data allowed me to use different 
methodological approaches to investigate sexual minority health.   
The use of multiple measures of sexual orientation provides several benefits. First, many 
sexual minorities do not identify with a bisexual, gay or lesbian identity during adolescence. 
Indeed, for many adolescents the home and school environment are hostile toward 
homosexuality and may deter adolescents from adopting a sexual minority identity. Additionally, 
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some sexual minority youth may still be questioning their sexual orientation through adolescence 
and young adulthood, with some sexual minority youth eventually identifying with a sexual 
minority identity and others identifying as heterosexual throughout their life. Thus, research that 
relies solely on identity measures to examine health disparities run the risk of excluding 
potentially the most vulnerable populations: those who do not feel safe identifying as gay or 
bisexual and those who question their sexual orientation.   
The Add Health data asks respondents in Wave I of the survey about sexual attraction, 
allowing me to more adequately capture the sexual minority population in adolescence.  
Moreover, it allows me to follow this population and examine their later life outcomes. For 
example, in Chapter Three, the attraction measures allowed me to establish that sexual minority 
disparities in health care use emerge early in the lifecourse, and that disparities persist through 
young adulthood. In Chapter Five, I also use the attraction measures to examine the role of 
school environment on mental health outcomes in both adolescence and young adulthood.  
The longitudinal nature of the Add Health data also allows me to assess how sexual 
orientation identity change is related to mental health. To date, only two studies have examined 
how sexual orientation identity changes over time are related to well being, both of which used 
non-representative samples that were restricted to persons who identified as sexual minorities at 
the onset of data collection. This research is therefore the first to provide nationally 
representative estimates of the relationship between identity changes and mental health 
outcomes.  
 In addition to the longitudinal, multidimensional assessment of sexual orientation 
indicators, the Add Health data asks a variety of questions that allow for the assessment of 
several unique health-related outcomes including health care use, multiple DSM-based measures 
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of substance abuse and dependence, and multiple measures of mental health. Previous work has 
often relied on binary measures of drug use and depression to assess sexual minority health, 
which may not capture actual health risks. Indeed, a single incident of binge-drinking 
(consuming five or more drinks in one setting) over a 12-month period may over characterize 
‘risk’ behaviors. More complex scales that capture how substances such disrupt individuals’ 
personal lives and scales that capture dependency are better for evaluating risky behavior.  
The Add Health data also includes measures of several mediating pathways and how 
social environments affect health outcomes, including multiple measures of victimization across 
the lifecourse: individual and school level measures of perceived safety, prejudice, and 
attachment, and neighborhood characteristics. The inclusion of these measures allow for more 
complete examinations of the factors that influence minority health outcomes and point to 
specific mechanisms that can be addressed to improve the well-being of sexual minorities in the 
United States. 
A major limitation of this data set is the inability to examine gender identity and gender 
expression. Elevated levels of gender nonconformity have been demonstrated among sexual 
minorities across the lifecourse (Ladolt et al. 2004; Polderl and Fartacek 2009; Riger and Savin-
Williams 2012). Recent research has documented that gender nonconformity in early childhood 
is associated with elevated rates of victimization (D’Augelli, Grossman, and Starks 2006; Ladolt 
et al. 200X; Polderl and Fartacek 2009; Riger and Savin Williams 2012; Roberts et al. 2012; 
Smith and Leaper 2006). Gender nonconformity may be an important feature of sexual minority 
status along which victimization is unevenly distributed across the LGBT populations. Future 
studies, in addition to collecting information on multiple indicators of sexual orientation, should 
include measures of gender expression and gender identity. Another limitation of this data is the 
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use of self-reported measures of sexual orientation. In any process of data collection, when 
gathering information on stigmatized behaviors and identities, researchers confront the risk of 
inaccuracies in self-reports. To be sure, persons who may in fact engage in same-sex behaviors 
or experience same-sex attractions may not report these behaviors or refuse to answer questions 
related to sexual orientation. Moreover, persons who may answer these questions inaccurately 
may be those most at risk for poorer mental health outcomes. The Add Health data attempts to 
reduce these biases by using CASI technology, however, this approach may not entirely 
eliminate inaccuracies in self-reported data.  
 
Analytical Approaches 
In addition to using a variety of measurement strategies to capture sexual minority status, I use 
multiple statistical techniques that allow me to examine sexual minority health from a unique 
analytical perspective. In addition to multivariate regressions, I employ multilevel modeling and 
propensity score matching to make several contributions to the field of sexual minority health. 
The use of multilevel modeling in Chapter Five allows me to examine how school-level 
normative environments regarding perceived safety and prejudice, attachment and social 
acceptability, are related to individual level mental health outcomes in adolescence and young 
adulthood. While these variables did not mediate sexual orientation health disparities, this 
approach highlighted the importance of these factors for the total population. In particular, the 
inclusion of mean school-level assessments of perceived social acceptability and safety in 
multilevel models highlighted the importance of school environments, in addition to individual-
level assessments of these factors. The impact of school environments extends beyond the time 
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of assessment into young adulthood: School level norms regarding perceived safety and social 
acceptance continue to be important predictors of mental health five years later.  
 The use of propensity score matching also allows me to assess the relationship between 
victimization and substance abuse among sexual minorities, as well as the impact of identity 
change on mental health outcomes. Inferences drawn from survey data are often plagued by 
several sources of selection bias and confounding variables. Propensity score matching reduces 
selection bias by generating a pseudo-randomized data set and assessing the impact of a specific 
event or ‘treatment’ on an outcome between individuals who have similar likelihoods of 
experiencing that event. In Chapter Four, the matching results showed that while victimization 
mediated disparities in substance abuse and dependence by sexual orientation, propensity score 
matching on victimization revealed that victimization did not explain within sexual minority 
group differences in substance abuse. The use of matching in Chapter Five showed that identity 
change, even when samples are matched on all other indicators of sexual orientation, was 
associated with increases in depression, stress, and anxiety.  
In addition to reducing selection bias, propensity score matching produces ‘classes’ of 
groups with similar probabilities of treatment that allow me to assess if the average treatment 
effect varies by the probability of being treated. The use of this methodological approach 
revealed that the effect of identity change varies by the probability that a respondent will change 
his or her identity, a finding that is obscured in multivariate regressions.   
 
Policy Contributions 
Currently, much of the existing research on sexual minority health paints a grave picture. Sexual 
minority populations are routinely found be at risk for a variety of poorer mental and physical 
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health outcomes (Austin et al. 2009; Darwhich, Hymal, and Waterhouse 2012; Friedman et al. 
2011; Heck, Sell, and Gorrin 2006; Marshal et al. 2008; Poteat et al. 2009). Nevertheless, the 
research presented in this paper highlights several key factors that contribute to the 
understanding of just how and why sexual minorities are at risk for poorer health outcomes, and 
in some cases, demonstrates that they are in fact similar to non-sexual minority populations.  
The results presented in Chapter One highlighted delayed health care use among both-sex 
oriented respondents, and moreover show that this risk is concentrated among female 
respondents. The results in Chapter One also demonstrated that female sexual minorities are less 
likely to have insurance coverage. The combination of these two factors suggest that female 
sexual minorities are disenfranchised from the health care system, not only insofar as they are 
less likely to seek care when it is needed, but they are also less likely to have access to regular 
health care via insurance coverage. Recent research documents elevated cardiovascular risk 
among sexual minority women (Roberts et al. 2003), in addition to the research presented here 
and elsewhere that shows elevated risks of substance abuse and poorer mental health outcomes. 
The combination of these factors suggests that sexual minority women may need better access to 
health care in order to curb health disparities that may emerge later in life. While several LGBT 
health care centers have emerged across the country, such as the Fenway Health Institute in 
Boston, Howard Brown Health Institute in Chicago, and the Mazzoni Center in Philadelphia, 
designed specifically to service the LGBT population, few services outside of urban centers offer 
similar care centers for sexual minorities. Public health policy should continue to develop 
inclusive health centers for sexual minority populations, and in particular, focus on improving 
access among sexual minority women.  
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 The results in presented in Chapter Five of this dissertation underscore the role of social 
environments for shaping mental health, particularly conservative social environments. These 
results highlight the importance of ensuring sexual minorities in isolated conservative social 
environments are not neglected by policy makers, as they may be the most at risk for several 
negative health outcomes. High levels of migration among sexual minority subpopulations have 
been documented (Aldrich 2004; Black et al. 2002; Cooke and Rapino 2007; Knopp and Brown 
2003; Walther and Poston 2004) and in Chapter Five, the results suggest that moving may be a 
strategic coping mechanism to improve mental health among sexual minorities. However, not all 
sexual minority youth may have the economic means to move and others may be bound to their 
hometowns by familial or other social obligations. Increasingly, it is in social environments 
where sexual minority youth may be exposed to multiple sources of minority stress that they will 
also find themselves socially isolated. While there have been large improvements in the 
provision of social services across the country for sexual minorities, it is in areas where there 
may be the most political resistance that these services are most needed. The continued efforts to 
provide social support for sexual minority youth across the country may benefit from a more 
intense focus on geographically rural and conservative expansion as it is in areas where there 
may be the most political resistance that these services are most needed. 
  The research presented in this dissertation also highlights the importance of identity 
development as a pathway through which sexual minority health disparities are manifested. The 
results in Chapter Six demonstrate that bisexual and gay identified respondents who report stable 
identities across both waves do not have mental health outcomes different from heterosexual-
identified who report the same identity across both waves. Rather, mental health risks are 
concentrated among those who report more same-sex oriented identities across Waves III and IV. 
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These finding suggest that there are critical periods in the sexual orientation development 
process where mental health services may be most effective. Specifically, developing mental 
health and social services designed to aid questioning and both-sex oriented youth develop 
positive attitudes about their existing or emerging sexual orientation identities. 
An important social-psychological factor that emerged across multiple outcomes for 
reducing mental health disparities by sexual orientation was perceived social acceptability in 
school. This finding is in line with previous work which suggested that positive identity 
integration and internalized homophobia are important for explaining mental health outcomes 
among sexual minority populations (Rosario et al. 2006, 2011). Policy aimed at improving the 
well-being of sexual minorities therefore should not only focus on reducing negative life events, 
such as victimization and bullying, but should develop programs aimed to improve the self-
esteem of sexual minority youth (Russell et al. 2009). By focusing on pathways to healthy 
development that are important to all youth, such as improving peer and family relations, policy 
makers may be able to change the tone of the discourse surrounding sexual minority youth from 
one of at risk to “more normal than not” (Eccles et al. 2004).   
 This work has several implications for future research. First, this work suggests that 
sexual minority populations may be at risk for poorer physical health. Indeed, the effects of 
decreased access and utilization of health care services demonstrated in this research may be 
exacerbated by higher rates of substance abuse, sexual stigmatization, discrimination, and 
victimization, all of which have potential implications for cardiovascular and immune 
functioning (Kessler, Mickelson, and Williams 1999; Krieger et al. 1993; Paradies 2006; 
McEwen 1998a 1998b; Seeman et al. 1997; Sterling and Eyer 1988).  These relationships, 
however, have yet to be fully explored among sexual minority populations. The Add Health data 
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is slated to release important biomarkers that measure cardiovascular and immune functioning 
that will allow for future investigations of physical health disparities by sexual orientation.  
Second, the results in Chapter Six highlight the importance of examining sexual 
orientation identity development longitudinally to understand mental health disparities. Future 
research may use growth-curve modeling or latent class trajectory models to examine how 
different sexual orientation development trajectories are related to mental health outcomes over 
time. Third, as stated before, differences in gender nonconformity may be an important 
characteristic explains differences in exposure to victimization, as well as differences in 
substance abuse and mental health within sexual minority populations.  
In sum, this research highlights the importance of victimization, the social environment, 
and the process of identity change as key factors in the creation of health disparities by sexual 
orientation. Additionally, this work highlights the need for more health prevention efforts to 
target both-sex oriented persons and female sexual minority populations. Understanding health 
disparities by sexual orientation contributes more broadly to the health disparities literature by 
demonstrating the role of victimization and the social environment for shaping health outcomes 
in the United States. The findings presented here corroborate existing sociological theories that 
emphasize the negative consequences of social and minority stress (Wills and Shiffman 1985; 
Meyer 1995, 2001), the importance of social contexts and integration (Durkheim 2003; Berkman 
et al. 2000), and identity change theory (Burke 2006). Moreover, sexual orientation identity 
development is a process that occurs for everyone, not just individuals who eventually identify as 
gay or lesbian. To be sure, all persons have a sexual orientation. The findings presented in this 
dissertation underscore the significance of sexual orientation as an understudied 
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sociodemographic characteristic with importance implications for understanding health 
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Appendix A. Betas for differences in mental health outcomes  at Wave IV stratified by sex       
! ! ! ! ! !
Identity Change (Stable)
  One-Point more same-sex  0.20 *** 0.24 ** 0.20 *** 0.24 ** 0.49 *** 0.32
  Two-Point more same-sex 0.34 *** 0.28 0.34 *** 0.28 ** 0.73 1.65 *
  One-Point less same-sex -0.09 0.02 -0.09 0.02 -0.21 0.66
  Two-Point less same-sex -0.04 -0.22 -0.04 -0.22 0.10 -2.25 *
Sexual orientation identity (Heterosexual)
  100% Gay/Mostly gay 0.11 -0.44 * 0.11 -0.44 * -0.54 0.64
  Bisexual 0.13 * 0.03 0.13 * 0.03 0.17 0.12
Depressive Symptoms, WI 0.03 *** 0.04 0.03 *** 0.04 *** 0.08 *** 0.10 ***
Age 0.00 0.00 0.00 0.00 -0.07 ** 0.01
Female --- --- --- --- ---
Race/ethnicity (Non-Hispanic white)
  Non-Hispanic black 0.17 *** 0.30 *** 0.17 *** 0.30 -0.58 *** -0.69 ***
  Hispanic 0.04 0.04 0.04 0.04 -0.13 0.03
  Asian 0.07 0.03 0.07 0.03 -0.67 *** -0.07
  Other race/ethnicity -0.01 0.12 -0.01 0.12 -0.52 -0.12
Education (College graduate)
  Less than high school 0.49 *** 0.40 *** 0.49 *** 0.40 *** 0.18 0.46 *
  High school graduate 0.30 *** 0.23 *** 0.30 *** 0.23 *** 0.17 0.38 **
  Vocational training 0.17 ** 0.13 * 0.17 ** 0.13 * 0.12 0.22
  Some college 0.11 *** 0.12 * 0.11 ** 0.12 * -0.11 -0.09
Victimization Measures
Victimized, WI 0.06 0.00 0.06 0.00 0.04 -0.11 *
Victimized, WIII 0.14 * 0.04 0.14 * 0.04 -0.19 0.13 **
  Missing, WIII 0.08 -0.05 0.08 -0.05 0.42 0.33
Sexual Abuse, Childhood 0.05 0.02 0.05 0.02 -0.06 0.02
  Missing 0.00 0.03 0.00 0.03 0.07 0.04
Physical Abuse, Childhood 0.06 † 0.06 0.06 + 0.06 0.10 0.20 † 
  Missing -0.09 -0.05 -0.09 -0.05 0.28 -0.15
Neglect, Childhood 0.03 0.13 *** 0.03 0.13 *** -0.10 0.21 † 
  Missing 0.07 0.10 0.07 0.10 0.11 0.12
Rape 0.22 *** 0.34 *** 0.22 *** 0.34 *** 0.42 *** 0.49 † 
!"#$"%%&'() *+$"%% ,(-&"+.










  Same-sex only, WI 0.05 0.11 0.05 0.11 0.58 + 0.25
  Both-sex, WI 0.04 0.17 ** 0.04 0.17 -0.05 0.56 **
  Same-sex only, WIII 0.14 0.49 * 0.14 0.49 -0.18 0.10
  Both-sex, WIII 0.06 0.14 0.06 0.14 0.16 -0.13
Same-sex sex before 18 0.02 -0.02 0.02 -0.02 -0.51 † -0.02
Romantic Relationship
  Same-sex, WI 0.00 -0.08 0.00 -0.08 -0.20 0.06
  Opposite-sex, WI -0.04 0.02 -0.04 0.02 -0.09 -0.11
  Same-sex, WIII -0.18 † -0.05 -0.18 + -0.05 -0.42 0.00
  Opposite-sex, WIII -0.16 *** 0.05 -0.16 *** 0.05 -0.08 -0.04
Protective Factors
  Perceived social unacceptability, WI 0.03 0.01 0.00 0.01 0.03 -0.02
  Perceived social unacceptability, WIII 0.07 *** 0.05 *** 0.05 *** 0.05 0.19 *** 0.15 ***
Satisfied with Relationship with parent (Strongly agree)
  Strongly disagree 0.03 0.08 0.03 0.08 -0.25 -0.18
  Neither agree nor disagree 0.05 + -0.09 * 0.05 + -0.09 -0.25 -0.26
  Missing 0.06 -0.08 0.06 -0.08 -0.11 -0.28
You feel safe at school (Strongly disagree)
  Neither agree nor disagree 0.06 0.07 0.06 0.07 -0.03 0.42 *
  Strongly agree 0.03 + -0.01 0.03 -0.01 -0.05 0.00
  Missing -0.12 -0.01 -0.12 -0.01 -0.48 -0.21
Contextual Factors
Percent Republican (< 33%)
  > 33% to < 66% -0.02 0.01 -0.02 0.01 0.10 -0.10
  > 66% 0.01 -0.01 0.01 -0.01 0.09 -0.20
Percent poverty 0.02 -0.04 * 0.02 -0.04 -0.01 0.03
 Percent college degree 0.01 -0.02 0.01 -0.02 0.07 -0.07
Percent same-sex couples (0.0%)
  Same sex couples, 1.0% 0.01 -0.05 0.01 -0.05 0.01 -0.02
  Same sex couples, 2.0% to 8.0% -0.01 0.02 -0.01 0.02 -0.05 0.22
Constant 0.34 -0.20 0.34 -0.20 13.00 9.80 ***
Lnalpha -0.97 -0.91 -0.97 -0.91 --- ---
alpha 0.38 0.40 0.38 0.40 --- ---
Source: Waves I, III, and IV of the National Longitudinal Study of Adolescent Health 





Appendix B. Betas for differences in mental health outcomes at Wave IV stratified by age       
! ! ! ! ! !
Identity Change (Stable)
  One-Point more same-sex  0.19 *** 0.14 ** 0.23 *** 0.14 ** 0.52 0.33
  Two-Point more same-sex 0.35 *** 0.32 + 0.39 *** 0.32 + 0.6 1.53 *
  One-Point less same-sex -0.05 0.04 -0.12 0.04 -0.2 0.25
  Two-Point less same-sex -0.05 -0.22 * 0.08 -0.22 * -0.7 -0.38
Sexual orientation identity (Heterosexual)
  100% Gay/Mostly gay -0.1 -0.07 -0.12 -0.07 0.64 0.11
  Bisexual 0.09 -0.09 0.22 *** -0.09 0.43 -0.02
Depressive Symptoms, WI 0.03 *** 0.04 ** 0.03 *** 0.04 *** 0.08 0.11 ***
Age 0 0.01 -0.01 0.01 -0.05 0.02
Female 0.1 *** 0.1 ** 0.09 * 0.1 ** 1.54 1.22 ***
Race/ethnicity (Non-Hispanic white)
  Non-Hispanic black 0.24 *** 0.21 *** 0.26 *** 0.21 *** -0.47 ** -0.82 ***
  Hispanic 0.03 0 0.06 0 0.02 -0.14
  Asian 0.05 -0.01 0.09 -0.01 -0.22 -0.53 *
  Other race/ethnicity 0.04 0.14 -0.01 0.14 -0.4 -0.16
Education (College graduate)
  Less than high school 0.44 *** 0.48 *** 0.4 *** 0.48 *** 0.32 0.31
  High school graduate 0.26 *** 0.21 *** 0.29 *** 0.21 *** 0.25 0.26 +
  Vocational training 0.16 *** 0.12 + 0.2 *** 0.12 + 0.3 + 0.03
  Some college 0.11 *** 0.12 ** 0.1 *** 0.13 ** -0.11 + -0.1
Victimization Measures
Victimized, WI 0.04 0.06 0.02 0.06 -0.14 0.06
Victimized, WIII 0.08 * 0.03 0.1 * 0.03 0.06 0.11
  Missing, WIII 0.01 0.24 * -0.21 0.24 0.74 -0.1
Sexual Abuse, Childhood 0.05 0.05 0.07 0.05 0.02 -0.09
  Missing 0.03 0.03 0.07 0.02 -0.02 0.16
Physical Abuse, Childhood 0.06 * 0.01 0.1 ** 0.01 0.22 + 0.1
  Missing -0.07 -0.1 -0.09 -0.1 -0.14 -0.3
Neglect, Childhood 0.08 ** 1.11 ** 0.06 + 0.11 ** 0.09 0.03
  Missing 0.08 + 0.12 + 0.05 0.12 + 0.09 0.08
Rape 0.23 *** 0.25 *** 0.21 *** 0.25 ** 0.18 0.63 ***
Depression Stress Anxiety






  Same-sex only, WI 0.06 -0.05 0.16 -0.05 0.79 * -0.1
  Both-sex, WI 0.11 ** 0.12 * 0.13 + 0.12 * 0.27 0.32
  Same-sex only, WIII 0.23 + 0.27 + 0.17 0.27 + -0.28 0.46
  Both-sex, WIII 0.06 0.11 0.01 0.11 -0.18 0.24
Same-sex sex before 18 0.02 0.06 0 0.06 -0.57 * 0.25
Romantic Relationship
  Same-sex, WI -0.03 -0.04 0 -0.04 0.06 -0.3
  Opposite-sex, WI -0.01 0 -0.01 0 0.07 0.05
  Same-sex, WIII -0.14 + -0.18 -0.13 -0.18 -0.01 -0.79 *
  Opposite-sex, WIII -0.05 -0.11 0 -0.1 * -0.11 -0.05
Protective Factors
  Perceived social unacceptability, WI 0 0 0.01 0 0.03 -0.01
  Perceived social unacceptability, WIII 0.05 *** 0.05 *** 0.06 *** 0.05 *** 0.17 *** 0.17 ***
Satisfied with Relationship with parent (Strongly agree)
  Strongly disagree 0.01 0.03 -0.01 0.03 -0.19 -0.33 *
  Neither agree nor disagree -0.02 -0.02 -0.01 -0.02 -0.16 -0.23 *
  Missing -0.03 0 -0.1 0 -0.14 -0.22
You feel safe at school (Strongly disagree)
  Neither agree nor disagree 0.07 0.12 + -0.01 0.12 + -0.03 0.42 *
  Strongly agree 0.02 0.05 0 0.05 -0.11 0.05
  Missing -0.06 -0.09 0.05 -0.09 -0.38 -0.27
Contextual Factors
Percent Republican (< 33%)
  > 33% to < 66% -0.01 -0.03 0.01 -0.03 -0.09 0.09
  > 66% 0.01 0.02 -0.02 0.02 -0.08 -0.05
Percent poverty -0.01 -0.03 0 -0.03 -0.03 0
 Percent college degree 0 -0.01 0 -0.01 0.02 -0.04
Percent same-sex couples (0.0%)
  Same sex couples, 1.0% -0.02 -0.01 -0.02 -0.01 0.06 -0.05
  Same sex couples, 2.0% to 8.0% 0.01 -0.02 0.03 -0.02 0.08 0.18
Constant 0.03 -0.2 0.14 -0.2 10.95 9.28
Lnalpha -0.91 -0.88 -0.98 -0.88
alpha 0.4 0.42 0.38 0.42
Source: Waves I, III, and IV of the National Longitudinal Study of Adolescent Health 
† p < .10.  * p < .05  ** p < .01  *** p < .001 
